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EXECUTIVE  SUMMARY 


This  Preliminary  Assessment  (PA)/Site  Inspection  (SI)  Report  documents  activities  The  Earth 
Technology  Corporation  performed  at  the  1 10th  Fighter  Wing,  Michigan  Air  National  Guard 
(MIANG),  W.K.  Kellogg  Regional  Airport,  Battle  Creek,  Michigan  under  the  U.S.  Department 
of  Defense  Installation  Restoration  Program.  The  base  encompasses  315  acres  of  land  in 
southwestern  Battle  Creek,  Michigan.  The  property  was  established  and  used  by  the  Army 
Air  Corps  from  1942  to  1946.  The  MIANG  has  occupied  the  property  from  1946  to  the 
present.  In  1 992,  the  1 10th  Fighter  Wing,  MIANG,  was  assigned  the  A-10  aircraft  which  it 
currently  operates. 

Activities  completed  during  the  PA  included  interviews  with  28  active  or  retired  MIANG 
personnel  and  a  records  review  (base  operations  and  outside  state  and  county  agencies). 
These  dat  a  were  used  to  describe  past  waste  handling  and  disposal  practices  on  base  and 
identify  areas  of  environmental  concern  (AOC).  Six  AOC  (numbered  A  through  F).  Sampling 
strategies  (focusing  on  surface  and  subsurface  soils)  were  developed,  incorporated  into  the 
PA/SI  Work  Plan  (March  1994)  and  implemented  during  July  and  November  1994. 

Preliminary  Assessment 

Several  base  operations  have  used,  or  currently  use,  potentially  hazardous  or  toxic  materials. 
Since  1985,  these  materials  have  been  collected  and  removed  from  the  base  by  the  Defense 
Reutilization  and  Marketing  Organization.  Prior  to  1985,  much  of  the  liquid  waste  generated 
by  the  various  shops  located  on  the  base  was  collected  and  used  during  fire  training  exercises. 
One  location  within  the  vehicle  refueling  area  (subsequently  identified  as  AOC  A)  was  used 
as  a  temporary  collection  point  for  these  wastes.  Smaller  amounts  of  wastes  generated  in  the 
hangars  were  reportedly  placed  in  the  dumpsters  located  at  Building  6900  or  poured  on  the 
ground.  The  data  collected  during  the  PA  identified  six  AOCs  where  sampling  activities  were 
initiated  to  confirm  or  deny  the  presence  of  contamination.  These  AOCs  are: 

AOC  A:  Waste  Accumulation  Area  -  Prior  to  1 980,  this  facility  was  used  as  a  waste 
petroleum,  oil,  and  lubricants  (POL)  and  solvent  collection  and  storage  area.  An  estimated  20 
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to  100  gallons  of  waste  accumulated  in  this  area  per  month.  Spillage  was  estimated  to  be 
less  than  5  gallons/month. 

AOC  B:  Motor  Pool  Drainage  Ditch  -  This  area  received  runoff  from  the  motor  pool  and  areas 
adjoining  the  motor  pool  and  directed  these  surface  waters  to  the  drainage  swale  (IRP  Site  2) 
from  1 963  to  the  present. 

AOC  C:  Fire  Training  Area  (FTA)  -  South  -  A  former  FTA,  consisting  of  two  separate  bermed 
areas,  was  located  on  airport  property  immediately  south  of  the  base.  These  FT As  were  used 
from  approximately  1965  to  1967.  An  estimated  total  of  5,400  to  7,200  gallons  of  fuels 
and/or  solvents  were  used  at  AOC  C. 

AOC  D:  Fire  Training  Area  -  West  -  This  FTA  was  used  once  in  1978  to  burn  a  damaged 
aircraft  prior  to  its  being  shipped  off-base  for  disposal.  The  area  is  located  within  the 
boundaries  of  IRP  Site  5.  An  estimated  total  of  1,800  to  2,400  gallons  of  fuels  and/or 
solvents  were  used  at  AOC  D. 

AOC  E:  Old  Hangar  (Building  6900)  -  Prior  to  construction  of  the  new  hangar  (1 962)  aircraft 
maintenance  activities  were  housed  in  the  old  hangar  (Building  6901).  After  1962,  the  old 
hangar  was  used  for  vehicle  maintenance  and  aircraft  parts  painting  operations.  A  grassy  area 
existing  between  the  hangar  and  the  apron  was  suspected  of  being  an  area  where  small 
amounts  of  shop  wastes  were  disposed  of. 

AOC  F:  New  Hangar  (Building  6901)  -  The  new  hangar  (Building  6900)  has  housed  aircraft 
maintenance  operations  since  the  facility  was  constructed  in  1 962.  Small  quantities  of  used 
solvent,  and  waste  paint  and  POL  were  disposed  of  in  the  dumpsters.  The  dumpsters 
reportedly  leaked  and  stained  soils  were  reported  beneath  the  dumpsters. 

Site  Inspection  Results 

Under  Part  201  of  the  Michigan  Natural  Resources  and  Environmental  Protection  Act  (NREPA) 
of  1994,  PA451,  interim,  generic  residential,  commercial  and  industrial  chemical-specific 
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cleanup  criteria  exist  for  soils  and  groundwater.  Soil  analytical  results  obtained  during  the  SI 
were  compared  to  the  generic  industrial  direct  contact  values  and  the  residential  20  times 
groundwater  values  to  evaluate  their  potential  impacts  on  human  health  and  the  groundwater 
beneath  the  facility.  Groundwater  analytical  results  were  compared  to  the  residential  cleanup 
criteria.  Site-specific  background  metals  concentrations  were  developed  during  the  Remedial 
Investigation  (EARTH  TECH,  June  1 995)  and  have  been  incorporated  into  this  evaluation.  The 
results,  conclusions,  and  recommendations  obtained  from  the  sampling  are  included  in  the 
following  discussions. 

AOC  A:  Waste  Accumulation  Area  -  SI  soil  analytical  results  contained  hydrocarbons, 
primarily  SVOCs,  and  metals  which  were  associated  with  these  hydrocarbons.  These  results 
support  the  reports  from  base  personnel  that  past  spills  of  waste  POL/solvents  have  occurred 
at  AOC  A.  No  compounds  were  detected  in  the  soils  in  concentrations  which  exceed  generic 
industrial  direct  contact  values.  Surface  and  subsurface  soil  analytical  results  show  methylene 
chloride  (subsurface  soils)  and  phenanthrene  (surface  soils)  were  detected  in  concentrations 
exceeding  20  times  their  health-based  drinking  water  values,  while  the  metals  antimony, 
arsenic,  barium,  beryllium,  chromium,  lead,  nickel,  and  zinc  were  detected  in  either  the  surface 
or  subsurface  soil  samples  in  concentrations  that  exceed  their  respective  soil  protective  of 
groundwater  values.  These  results  indicate  a  potential  threat  to  the  groundwater. 

It  is  recommended  to  perform  leachate  testing  on  AOC  A  surface  and  subsurface  soil  samples 
to  determine  if  the  potential  threat  to  the  groundwater  is  substantiated  by  leachate  testing. 
Leachate  testing  should  be  completed  for  the  SVOCs  and  metals  listed  in  the  previous 
paragraph  using  procedures  approved  by  the  Michigan  Department  of  Natural  Resources. 

AOC  B:  Motor  Pool  Drainage  Ditch  -  Organic  compounds,  indicative  of  past  spills  or  the 
disposal  of  potentially  toxic  or  hazardous  substances  were  detected  in  the  soils  at  AOC  B. 
SI  analytical  results  indicate  that  no  compounds  were  detected  in  the  soils  in  concentrations 
which  exceed  generic  industrial  direct  contact  values.  Phenanthrene  (surface  soils)  was 
quantified  in  excess  of  the  residential  20  times  health-based  drinking  water  value,  indicating 
a  potential  threat  to  the  groundwater.  The  metals  antimony,  arsenic,  beryllium,  cadmium, 
chromium,  lead,  mercury,  nickel,  and  zinc  were  detected  in  surface  and/or  subsurface  soils 
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in  concentrations  their  respective  soil  protective  of  groundwater  values. 


Similar  contaminant  profiles  exist  in  the  soils  at  Sites  1  and  AOC  B  (geographically  continuous 
areas).  Because  of  this,  AOC  B  was  included  with  Site  1  in  the  Internal  Draft  Remedial 
Investigation  Report  (EARTH  TECH,  June  1995).  It  is  recommended  to  continue  the 
evaluation  of  AOC  B  through  the  Remedial  Investigation  process. 

AOC  C:  Fire  Training  Area  -  South  -  Residual  hydrocarbons  (non-target,  tentatively  identified 
compounds  as  quantified  on  the  SVOC  analysis)  indicative  of  past  fire  training  exercises  were 
detected  in  the  soils  and  groundwater  beneath  AOC  C.  The  results  obtained  from  the  SI 
suggests  the  extent  of  these  hydrocarbon-containing  soils  have  been  delineated.  SI  results 
indicate  that  no  compounds  were  detected  in  the  soils  in  concentrations  which  exceed  generic 
industrial  direct  contact  values.  No  VOCs  or  SVOCs  were  detected  in  concentrations 
exceeding  the  residential  20  times  health-based  drinking  water  values.  No  SVOCs  (TCLP 
extraction  and  analysis)  above  the  analytical  detection  limit  were  detected  in  the  leachate  from 
the  hydrocarbon-containing  soils.  These  data  suggest  that  the  organic  compounds  detected 
in  the  soils  pose  no  substantial  threat  to  the  groundwater  beneath  AOC  C.  The  data  are 
reinforced  by  the  groundwater  analytical  results,  which  show  no  VOCs  or  SVOCs  present  in 
concentrations  above  the  residential  health-based  drinking  water  values.  These  results  were 
obtained  from  one  groundwater  sample  collected  at  the  water  table  from  beneath  the  source 
area.  The  metals  antimony,  arsenic,  beryllium  and  nickel  were  detected  in  one  or  more  AOC 
C  soil  samples  in  concentrations  exceeding  their  respective  soil  protective  of  groundwater 
values;  further  analysis  shows  that  only  antimony  was  present  in  the  subsurface  soils  in  an 
average  concentration  exceeding  the  soil  protective  of  groundwater  value.  However, 
antimony  was  not  detected  in  the  hydrocarbon-containing  soils  in  concentrations  exceeding 
the  soil  protective  of  groundwater  value  suggesting  the  use  of  fuels  during  fire  training 
exercises  was  not  the  cause  of  the  elevated  antimony.  Metals  were  not  detected  in  the 
groundwater  sample  in  concentrations  exceeding  the  residential  health-based  drinking  water 
values.  No  further  actions  are  recommended  for  AOC  C. 

AOC  D:  Fire  Training  Area  -  West  -  Hydrocarbons  indicative  of  residual  contamination  from 
past  fire  training  exercises  were  not  detected  in  the  soils  collected  and  analyzed  during  the  SI. 
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No  VOCs  or  SVOCs  were  detected  above  the  applicable  NREPA  PA451  criteria  for  surface 
and  subsurface  soils  collected  and  analyzed  during  the  SI.  Arsenic,  beryllium,  mercury,  and 
zinc  were  detected  in  either  the  surface  or  subsurface  soil  samples  in  concentrations 
exceeding  the  soil  protective  of  groundwater  values. 

The  surface  of  AOC  D  is  proposed  for  soil  stabilization  and  capping  as  part  of  the  Source 
Removal  Action  Plan  (SRAP  -  The  Earth  Technology  Corporation,  June  1994).  No  data 
collected  during  this  SI  would  indicate  that  alternative  or  additional  interim  remedial  measures 
are  needed  across  AOC  D.  No  further  remedial  actions,  beyond  what  are  proposed  during  the 
SRAP  (The  Earth  Technology  Corporation,  June  1994),  are  recommended  for  AOC  D. 

AOC  E:  Old  Hangar  (Building  6901)  -  No  VOCs  or  SVOCs  at  concentrations  exceeding  the 
applicable  NREPA  PA451  values  or  indicative  of  the  disposal  of  waste  POL  or  solvents  were 
detected  in  the  soils  collected  and  analyzed  from  AOC  E.  Arsenic  and  beryllium  were 
detected  the  soil  samples  in  concentrations  exceeding  their  respective  soil  protective  of 
groundwater  values,  indicating  a  potential  threat  to  groundwater.  Unlike  AOC  A  for 
example,  where  the  elevated  metals  detections  are  associated  with  hydrocarbons,  the 
detections  of  arsenic  and  beryllium  at  AOC  E  which  exceed  the  soil  protective  of  groundwater 
values  are  not  associated  with  the  presence  of  hydrocarbons.  The  AOC  E  metals  detections 
are  considered  outliers  and  not  the  result  of  spills  or  the  disposal  of  potentially  hazardous 
substances.  No  further  actions  are  recommended  for  AOC  E. 

AOC  F:  New  Hangar  (Building  6900)  -  SI  analytical  results  indicate  that  no  compounds  were 
detected  in  the  soils  in  concentrations  which  exceed  generic  industrial  direct  contact  values. 
Methylene  chloride  was  the  only  organic  compound  detected  within  the  subsurface  soils  at 
a  concentration  exceeding  its  respective  residential  20  times  health-based  drinking  water 
criteria,  indicating  a  potential  threat  to  the  groundwater.  However,  methylene  chloride  is  a 
common  laboratory  contaminant  and  the  result  presented  in  this  report  was  qualified  B  by  the 
laboratory  which  indicates  some  type  or  blank  contamination.  Methylene  chloride  was 
reportedly  used  by  the  non-destructive  interference  shop,  which  is  currently  located  in  this 
hangar.  Although  methylene  chloride  is  considered  a  common  laboratory  contaminant,  its  use 
in  the  new  hangar  suggests  that  it  may  have  originated  from  disposal  or  waste  handling 
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activities.  This  area  is  covered  by  asphalt  and  receives  very  little  if  any  direct  surface 
infiltration.  In  addition,  the  methylene  chloride  was  quantified  above  NREPA  PA451  criteria 
only  in  the  1  to  3  ft  below  ground  surface  interval,  suggest  that  the  compound  is  not  moving 
vertically  down  through  the  soil  column.  The  methylene  chloride  detection  in  the  subsurface 
soils,  although  detected  in  a  concentration  exceeding  the  residential  20  times  health-based 
drinking  water  value  is  not  considered  a  significant  threat  the  shallow  groundwater  beneath 
AOC  F.  Antimony,  arsenic  and  beryllium  were  each  detected  above  the  soil  protective  of 
groundwater  value,  indicating  a  potential  threat  to  the  groundwater;  further  analysis  indicates 
only  antimony  and  beryllium  are  present  in  the  subsurface  soils  in  average  concentrations 
above  the  soil  protective  of  groundwater  values.  However,  because  the  area  is  covered  by 
asphalt  and  receives  very  little,  if  any,  direct  surface  infiltration,  the  potential  threat  to  the 
groundwater  is  minimized. 

No  further  actions  are  recommended  for  AOC  F. 
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1.0  INTRODUCTION 


This  report  documents  Preliminary  Assessment  (PA)/Site  Inspection  (SI)  activities  that  The 
Earth  Technology  Corporation  (EARTH  TECH)  performed  at  the  110th  Fighter  Wing  (FW), 
Michigan  Air  National  Guard  (MIANG),  W.K.  Kellogg  Regional  Airport;  Battle  Creek,  Michigan 
under  the  U.S.  Department  of  Defense  (DOD)  Installation  Restoration  Program  (IRP).  The  field 
activities  described  in  this  report  were  conducted  between  October  19,  1993  and  July  16, 
1994.  The  PA/SI  activities  were  implemented  in  general  accordance  with  the  PA/SI  Work 
Plan,  which  was  approved  by  the  Air  National  Guard  Readiness  Center  (ANGRC)  in  March 
1 994.  The  following  subsections  describe  the  background  of  the  IRP,  present  the  purpose  of 
the  PA/SI  program,  outline  the  scope  of  the  report,  and  discuss  the  methodology  of  the 
investigation. 


1.1  PURPOSE  OF  THE  INSTALLATION  RESTORATION  PROGRAM 

DOD  has  initiated  the  IRP  to  identify,  evaluate,  and  remediate  suspected  environmental 
problems  associated  with  past  usage,  storage,  handling,  and  disposal  of  hazardous  substances 
at  DOD  facilities.  Section  1  20  of  the  Superfund  Amendments  and  Reauthorization  Act  (SARA) 
of  1986  requires  that  IRP  activities  adhere  to  the  procedures  which  are  specified  in  the 
National  Contingency  Plan  (NCP)  Final  Rule  [55  FR  8666].  The  NCP  details  a  sequence  of 
steps  to  be  followed  when  investigating  and  cleaning  up  hazardous  waste  sites.  This 
sequence  begins  with  the  discovery  of  a  suspected  hazardous  waste  release  or  threat  of 
release  and  ends  with  a  permanent  remedy  to  eliminate  or  minimize  the  environmental  impact 
and  long-term  monitoring  of  the  remediation  effort.  The  five  phases  that  constitute  the  IRP 
process  as  well  as  the  purpose  and  activities  associated  with  each  phase  are  presented  below: 

•  Preliminary  Assessment  -  A  PA  is  conducted  to  identify  and  evaluate  the  type 
and  location  of  suspected  problems  associated  with  past  hazardous  waste 
handling  procedures,  disposal  sites,  and  spill  sites.  This  is  accomplished 
through  interviews  with  past  and  present  base  employees,  historical  records 
searches,  and  visual  site  inspections.  In  addition,  detailed  geological. 
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hydrogeological,  meteorological,  land  use,  and  environmental  data  for  the  area 
of  study  are  gathered.  A  detailed  analysis  of  ail  information  obtained  identifies 
areas  of  concern.  The  initial  PA  for  the  base  was  conducted  by  the  Hazardous 
Materials  Technical  Center  (HMTC)  in  1987.  This  supplemental  PA  was 
completed  based  on  the  potential  that  additional  areas  exist  on  base  which  may 
have  been  impacted  by  past  waste  handling  activities. 

Site  Inspection/Site  Investigation  -  The  purpose  of  this  SI  is  to  acquire  the 
necessary  data  to  either  confirm  or  deny  the  existence  of  contamination  at  each 
identified  area  of  concern.  A  Site  Investigation  is  similar  in  purpose  to  a  SI,  but 
can  be  expanded  to  include  a  preliminary  evaluation  of  the  potential  risks  to 
human  health,  welfare,  or  the  environment.  Site  Investigations  can  also  identify 
specific  chemical  contaminants,  their  concentrations  in  environmental  media, 
and  determine  the  potential  for  contaminant  migration  through  site-specific 
hydrogeologic  investigations.  A  Site  Investigation  for  the  base  was  previously 
conducted  by  Engineering-Science  (ES)  in  1991.  This  SI  was  completed  based 
on  the  results  of  the  supplemental  PA. 

Remedial  Investigation  -  During  a  Remedial  Investigation  (Rl)  the  necessary  data 
are  acquired  to  define  the  extent  of  confirmed  contamination  and  to  assess  the 
associated  risks  to  human  health,  welfare,  or  the  environment.  The  Rl 
quantifies  the  magnitude  and  the  extent  of  contamination  at  the  sites,  as  well 
as  identifies  the  specific  chemical  contaminants  present  and  their 
concentrations  in  environmental  media.  A  determination  is  also  made  as  to  the 
potential  for  contaminant  migration  by  assessing  site-specific  hydrogeologic  and 
contaminant  characteristics. 

Feasibility  Study  -  A  Feasibility  Study  (FS)  is  performed  to  develop  the  remedial 
action  alternative  that  mitigates  confirmed  contamination  at  each  site  and 
meets  the  applicable  and  or  relevant  and  appropriate  requirements  (ARARs). 
The  FS  considers  risk  assessments  and  cost  benefit  analyses  in  providing  the 
necessary  data,  direction,  and  documented  supportive  rationale  to  acquire 
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regulatory  concurrence  (federal,  state,  and  local)  with  the  recommended 
remedial  alternative.  During  the  FS,  recommendations  are  evaluated, 
developed,  and  provided  for  remedial  actions  at  each  site  where  remediation  is 
required. 

•  Remedial  Design  -  The  purpose  of  Remedial  Design  (RD)  is  to  provide 
engineering  design  drawings  and  construction  specifications  which  are  required 
to  implement  the  recommended  remedial  action  selected  through  the  FS 
process. 

•  Remedial  Action  -  The  Remedial  Action  (RA)  is  the  implementation  of  the  RD. 
A  RA  requires  appropriate  regulation  acceptance  prior  to  implementation. 

The  IRP  requires  the  identification  and  evaluation  of  environmentally  deleterious  sites  on  DOD 
installations  and  the  control  of  adverse  effects  on  human  health  and  the  environment  from 
those  sites.  The  ANGRC,  through  a  U.S.  Air  Force  interagency  technical  support  agreement 
with  the  U.S.  Department  of  Energy  (DOE),  uses  Lockheed  Martin  Energy  Systems,  Inc. 
(LMES)  to  provide  technical  assistance  for  the  implementation  of  the  Air  National  Guard  (ANG) 
IRP.  EARTH  TECH  has  been  retained  by  LMES  under  the  Hazardous  Waste  Remedial  Actions 
Program  (HAZWRAP)  to  conduct  additional  IRP  PA/SI  activities  at  the  base. 


1 .2  PURPOSE  OF  THE  PRELIMINARY  ASSESSMENT/SITE  INSPECTION 

Information  gathered  by  MIANG  personnel  subsequent  to  the  initial  PA  and  SI  activities 
suggested  that  additional  environmental  areas  of  concern  (AOC)  exist  on  the  base.  This  PA/SI 
was  conducted  not  only  to  identify  and  evaluate  suspected  problems  associated  with  past 
waste  handling  procedures,  disposal  sites,  and  spill  sites,  but  also  to  determine  if  any  newly- 
identified  AOC  warrant  classification  as  formal  IRP  Sites.  The  objectives  of  the  PA/SI  (for 
each  AOC  identified)  are  to  provide  one  or  more  of  the  following  recommendations:  (1) 
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develop  a  plan  and  initiate  immediate  response  actions,  (2)  take  no  further  action,  (3)  initiate 
a  Focused  Feasibility  Study,  where  appropriate,  to  select  a  Remedial  Measure,  or  (4)  continue 
characterizing  those  AOC  where  contamination  was  confirmed  by  proceeding  with  the  RI/FS. 


1.3  SCOPE 

This  report  summarizes  the  work  completed  to  date,  presents  and  interprets  the  findings  of 
the  investigation,  and  states  the  conclusions  and  recommendations  reached  as  a  result  of  the 
PA/SI  activities.  This  report  contains  the  following  sections: 

•  Section  1.  Introduction  -  The  remainder  of  this  section  discusses  the 
methodology  of  the  PA/SI. 

•  Section  2.  Facility  Background  -  Section  2  describes  the  location  of  the  base, 
its  history  and  organization,  and  previous  IRP  activities  conducted  at  the  base. 

•  Section  3.  Environmental  Setting  -  Section  3  includes  a  discussion  of  the 
regional  climate,  the  regional  and  local  geology,  the  regional  and  local 
hydrology,  and  the  critical  habitats  and  endangered  or  threatened  species  found 
in  the  vicinity  of  the  base. 

•  Section  4.  Site  Evaluation  -  Section  4  presents  an  overview  of  the  PA  activities, 
identifies  and  describes  the  AOC,  and  presents  recommendations  and 
conclusions  based  upon  the  findings  of  the  PA. 

•  Section  5.  Field  Program  -  Section  5  discusses  the  general  approach  of  the  SI 
field  program  and  includes  variations  between  the  proposed  Work  Plan  activities 
and  the  actual  fieldwork  performed.  Investigation-derived  waste  and  disposal 
is  also  addressed  in  this  section. 
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•  Section  6.  Investigation  Results  -  Section  6  presents  the  laboratory  analytical 
data  for  the  soil  and  groundwater  samples  collected  during  the  SI  field  effort. 

•  Section  7.  Summary,  Conclusions,  and  Recommendations  -  Section  7  presents 
site-by-site  conclusions  and  recommendations  based  upon  the  investigation 
results  of  the  PA/SI. 

•  Section  8.  Bibliography  -  A  bibliography  is  included  as  Section  B. 

Additional  information  that  can  be  found  in  this  PA/SI  report  includes  a  list  of  acronyms  and 
abbreviations,  appendices  detailing  the  results  of  the  soil  organic  vapor  survey,  boring  logs, 
soil  and  groundwater  screening  results,  and  analytical  reports.  Field  change  request  forms  and 
chain-of-custody  forms  are  also  provided. 


1 .4  METHODOLOGY 

Activities  conducted  during  the  PA  included  the  review  of  relevant  records  (from  on-base  and 
outside  agencies)  and  personnel  interviews.  This  information  was  then  assessed  in  order  to 
determine  when  and  where  a  release  might  have  occurred  and  the  volume  of  potentially 
hazardous  materials,  wastes,  and/or  spills,  if  any,  that  were  released  into  the  environment. 
Preliminary  identification  of  potential  AOC  was  made  during  the  PA/SI  kickoff  meeting. 
Following  evaluation  of  the  interviews,  records,  and  data,  AOC-specific  sampling  and  analysis 
strategies  were  prepared  (SI  phase)  and  incorporated  into  the  PA/SI  Work  Plan  (The  Earth 
Technology  Corporation,  March  1994).  The  proposed  field  sampling  activities  were 
implemented  in  the  summer  of  1994. 
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2.0  FACILITY  BACKGROUND 


The  following  sections  briefly  describe  the  base  location,  summarize  the  base  history  and 
organization,  and  discuss  previous  IRP  activities. 


2.1  BASE  LOCATION 

The  base  is  located  in  south-central  Michigan  at  the  W.  K.  Kellogg  Regional  Airport  in 
southwest  Battle  Creek  (Figure  2-1 ).  Battle  Creek  is  located  in  Calhoun  County,  approximately 
100  miles  west  of  Detroit  and  20  miles  east  of  Kalamazoo.  The  base  occupies  approximately 
315  acres  in  the  northwestern  portion  of  the  airport,  approximately  204  acres  of  which  are 
separated  from  the  main  portion  of  the  base  by  the  Grand  T runk  Western  Railroad  (Figure  2-2) . 
Runway  facilities  at  the  airport  are  used  jointly  for  military  and  civilian  purposes. 


2.2  ORGANIZATION  AND  HISTORY 

Prior  to  1924,  the  property  on  which  the  base  is  located  was  used  for  agricultural  purposes. 
In  September  of  1924,  a  lease  with  an  option  to  buy  the  property  was  signed  by  the  Battle 
Creek  Chamber  of  Commerce.  Four  years  later,  W.  K.  Kellogg  donated  the  necessary  money 
to  purchase  and  make  improvements  to  the  site.  The  Army  Air  Corps  utilized  the  airport  for 
combat  duty  training  and  to  stage  crews  for  overseas  deployment  from  1942  until  1946. 
During  this  time,  new  runways  were  constructed  and  existing  runways  were  lengthened. 
Buildings  were  also  erected  to  house  base  personnel  and  to  support  military  functions.  In 
1986,  the  area  that  the  base  occupied  was  increased  from  approximately  90  acres  to  315 
acres. 

The  very  same  year  that  the  Army  Air  Corps  ceased  using  the  airport,  the  172nd  Fighter 
Squadron  of  the  MIANG  was  formed  and  Kellogg  Field  was  designated  as  its  headquarters. 
In  1951,  the  unit  was  called  to  active  duty  as  part  of  the  56th  Fighter  Wing  at  Selfridge  Air 
Force  Base  in  Michigan.  The  unit  was  redesignated  as  the  172nd  Fighter  Bomber  Squadron 
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when  it  returned  to  Kellogg  Field  the  following  year.  In  1 955,  the  unit  was  reorganized  as  the 
172nd  Fighter  Interceptor  Squadron  which  was  upgraded  to  the  1 1 0th  FG  the  very  next  year. 
This  unit  was  deactivated  and  redesignated  the  1 7 2nd  T actical  Reconnaissance  Squadron  two 
years  after  it  had  been  upgraded.  In  1962,  the  base  was  reorganized  again,  and  the  172nd 
Tactical  Reconnaissance  Squadron  became  the  1 10th  Tactical  Reconnaissance  Group.  This 
unit  was  replaced  by  the  1 10th  Tactical  Air  Support  Group  in  1971.  In  1992,  the  unit  was 
reorganized  as  the  1 10th  Fighter  Group  (FG)  and  assigned  the  A-10  aircraft  which  it  currently 
operates.  The  1 1 0th  FG  was  renamed  the  1 1 0th  FW  in  August  1 995.  Throughout  its  history, 
the  base  has  stored  and  used  various  types  of  potentially  hazardous  materials  in  support  of 
its  primary  fighter  mission.  Historical  operations  and  their  relationship  to  historic  waste 
handling  and  disposal  activities  are  described  in  Section  4.0. 


2.3  PREVIOUS  IRP  ACTIVITIES 

Previous  IRP  activities  are  discussed  in  the  following  subsections.  In  addition  to  the  IRP 
activities  at  the  base,  an  Environmental  Assessment  (EA)  of  the  base  area  was  conducted  by 
Hickok  and  Associates  (Hickok,  1985).  The  EA  did  not  address  potential  contamination  due 
to  the  past  activities  of  existing  facilities  on  the  base. 

2.3.1  Preliminary  Assessment 

An  IRP  Phase  I  PA  was  conducted  in  1 987  to  identify  and  assess  past  operations  at  the  base 
that  may  have  involved  storage  or  disposal  of  hazardous  materials  or  wastes  (HMTC,  1  987). 
The  purpose  of  the  assessment  was  to  evaluate  the  potential  for  environmental  releases  from 
hazardous  materials  and  waste  management  practices.  Four  sites  (1  through  4  as  described 
in  Section  2.3.3)  were  identified  as  potential  sources  of  contaminant  release  and  were 
recommended  for  further  investigations.  Sites  5  and  6  were  added  to  the  Site  Investigation 
after  completion  of  the  PA. 
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2.3.2  Immediate  Response  Investigation 


Upon  completion  of  the  1987  PA,  an  Immediate  Response  Investigation  (ES,  1988)  was 
completed  to  assess  groundwater  quality  at  the  base  boundary.  Fifteen  monitoring  wells  (BC- 
MW1  through  BC-MW15)  along  the  northern  and  southern  base  boundaries  were  installed, 
sampled,  and  analyzed.  These  groundwater  samples  were  analyzed  for  volatile  organic 
compounds  (VOCs),  semi-volatile  organic  compounds  (SVOCs),  and  priority  pollutant  (PP)  list 
metals.  VOCs  and  elevated  concentrations  of  metals  were  detected  in  several  of  the  samples. 

After  the  Immediate  Response  Investigation  report  was  finalized,  the  analytical  data  became 
suspect.  A  laboratory  audit  showed  numerous  problems  with  the  laboratory's  quality 
assurance  (QA)  and  quality  control  (QC)  procedures,  rendering  a  majority  of  the  data 
unuseable.  These  problems  are  addressed  in  the  QA  report  for  the  SI  analyses  conducted  in 
1988  (ES,  November  1993). 

2.3.3  Site  Investigation 

A  Site  Investigation  for  the  six  sites  listed  below  was  initiated  in  November  1 988  and  a  Final 
Site  Investigation  Report  was  issued  by  ES  in  November  1993.  The  locations  of  Sites  1 
through  6  are  presented  on  Figure  2-2.  A  brief  description  of  the  sampling  results  for  each 
site  follows: 

Site  1 :  Fuel  Tank  Farm 

The  Fuel  Tank  Farm  was  used  for  gasoline  storage  until  1 949  and  for  the  storage  of  heating 
fuel  in  1973  and  1974.  During  this  latest  time  period,  leakage  of  fuel  was  reported.  The 
tanks  were  removed  in  1 988.  The  Site  Investigation  soil  sampling  results  from  1  988  were  not 
useable  due  to  poor  data  quality  and  lack  of  laboratory  QA/QC  procedures  (ES,  November 
1993).  Although  soil  contamination  at  Site  1  was  not  quantified,  the  data  did  indicate  the 
presence  of  petroleum  products  in  the  soil.  Soil  staining  and  petroleum  odor  were  noted 
during  drilling  operations.  Monitoring  well  BC2-MW1,  located  down-gradient  of  Site  1,  was 
free  of  contamination  associated  with  fuels.  The  removal  of  contaminated  soil  at  the  site  was 
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recommended  in  the  Final  Site  Investigation  Report.  The  ANGRC  determined  that  additional 
soil  and  groundwater  sampling  was  necessary  prior  to  remedial  actions,  if  appropriate,  for 
Site  1 .  An  Rl  Work  Plan  was  completed  for  Site  1  (EARTH  TECH,  September  1994). 

Site  2:  Drainage  Swale 

The  drainage  swale  is  a  topographic  depression  that  receives  storm  water  run-off  from  the 
northern  half  of  the  base.  Surface  water  accumulating  in  the  swale  is  removed  by  the 
processes  of  evaporation  and  infiltration.  Both  sediment  and  surface  water  samples  from  the 
drainage  swale  were  collected  and  analyzed.  SVOCs  exceeding  the  risk-based  ARARs  were 
found  only  in  the  sediments  at  the  bottom  of  the  swale,  whereas  metals  exceeding  these 
levels  were  found  in  both  sediments  and  surface  waters.  Down-gradient  groundwater 
monitoring  wells  were  found  to  contain  1 ,1 ,2,2-tetrachloroethane  in  concentrations  slightly 
exceeding  the  risk-based  criteria  (ES,  November  1993).  The  Site  Investigation  Report 
recommended  a  FS  be  completed  for  Site  2.  A  Source  Removal  Action  Plan  and  Plans  and 
Specifications  for  capping  have  been  developed  for  Site  2  (ES,  July,  1994). 

Site  3:  Fire  Training  Area 

The  Fire  Training  Area  (FTA)  is  a  bermed  earthen  area  used  for  fire  training  activities  between 
1977  and  1986.  Waste  oils,  jet  fuel,  hydraulic  fluids  and  spent  solvents  were  reportedly 
floated  on  water  inside  the  bermed  area,  ignited,  and  extinguished.  Data  is  not  available  to 
quantify  contaminant  levels  in  Site  3  soils.  However,  the  1988  data  indicated  high 
concentrations  of  fuel  constituents  in  the  soil.  Lead  was  detected  in  concentrations  estimated 
to  exceed  Michigan  Environmental  Response  Act  307  Type  A  (Type  A)  default  criteria.  The 
Site  Investigation  recommended  a  FS  be  completed  for  this  site.  The  site  was  selected  for  a 
bioventing  pilot  study  which  was  initiated  in  September  1992  (ES,  November  1992).  These 
results  show  that  benzene,  toluene,  ethylbenzene,  and  xylene  (BTEX)  concentrations  and  total 
petroleum  hydrocarbons  (TPH)  concentrations  have  decreased  significantly  in  the  Site  3  soils 
(Air  Force  Center  for  Environmental  Excellence,  May  17,  1994). 
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Site  4:  Abandoned  Landfill 


The  abandoned  landfill  was  used  for  the  disposal  of  concrete  and  asphalt  during  runway 
repairs.  Empty  drums  and  paint  cans,  noted  during  the  PA  (HMTC,  1 987),  were  found  at  the 
site.  No  contaminants  were  detected  in  the  groundwater  samples  that  were  collected  from 
the  Site  4  monitoring  wells.  Soil  contamination  was  not  quantified.  The  Site  Investigation 
Report  stated  that  a  decision  document  should  be  prepared  for  Site  4  recommending  no 
further  action  (ES,  November  1993). 

Site  5:  Former  Coal  Storage  Area 

Coal  particles  remaining  in  the  soil  at  the  former  Coal  Storage  Area  have  been  exposed  to  the 
environment,  which  may  have  resulted  in  the  leaching  of  contaminants  into  the  ground  or 
surface  water.  No  useable  data  for  the  evaluation  of  soil  contamination  was  collected  during 
the  Site  Investigation.  Five  additional  hand-augered  borings  were  drilled  and  soil  samples 
collected  at  Site  5  during  September  1992  (ES,  March  1993).  The  analytical  results  from 
these  samples  indicated  the  presence  of  SVOCs  and  metals  above  the  Type  A  and  Michigan 
Environmental  Response  Act  307  Type  B  (Type  B)  cleanup  criteria.  The  down-gradient 
monitoring  wells  at  Site  5  contained  1 ,1 ,1  -TCA  and  xylenes  suspected  to  have  originated  from 
Site  3.  A  removal  action  was  recommended  for  Site  5  in  the  Site  Investigation  Report  (ES, 
November  1993).  A  Source  Removal  Action  Plan  (The  Earth  Technology  Corporation,  June 
1994)  and  Plans  and  Specifications  (EARTH  TECH,  July  1994)  were  developed  for  soil 
stabilization  and  capping  of  the  area. 

Site  6:  Fuel  Soill 

The  Fuel  Spill  site  includes  an  underground  jet  fuel  storage  area.  A  2,000  gallon  fuel  spill 
occurred  at  the  ground  surface  as  a  result  of  an  electrical  system  failure.  Toluene  and  TPH 
were  detected  in  Site  6  soils.  One  sample  contained  toluene  in  excess  of  the  Type  B  cleanup 
criteria.  VOCs,  lead,  and  zinc  were  detected  in  groundwater  from  Site  6  monitoring  wells. 
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However,  the  groundwater  analytical  results  did  not  exceed  any  ARARs.  A  decision  document 
recommending  no  further  action  was  recommended  for  Site  6  in  the  Site  Investigation  Report 
(ES,  November  1993). 
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3.0  ENVIRONMENTAL  SETTING 


A  complete  discussion  of  the  base  environmental  setting  will  be  presented  in  the  following 
subsections. 

* 

3.1  METEOROLOGY 

The  Battle  Creek  region  is  characterized  by  a  climate  that  is  predominately  continental  in 
nature,  although  it  frequently  alternates  between  continental  and  semi-maritime  conditions. 
Continental  climates  are  characterized  by  pronounced  differences  in  seasonal  temperatures 
(i.e.,  hot  summers  and  very  cold  winters).  Semi-maritime  climates  experience  moderate 
temperatures  during  the  winter  and  summer.  The  variable  nature  of  seasonal  weather  patterns 
in  the  area  is  caused  by  winds  originating  from  the  Great  Lakes.  When  these  winds  extend 
into  the  Battle  Creek  region,  the  continental  climate  is  replaced  by  a  semi-maritime  climate 
(HMTC,  June  1987). 

The  Battle  Creek  area  has  an  annual  precipitation  of  30.73  inches,  based  on  the  period  from 
1956  to  1985.  Precipitation  is  fairly  well  distributed  through  the  year,  with  the  heavier 
amounts  occurring  as  thunderstorms  during  May  and  June.  Snowfall  for  the  Battle  Creek  area 
is  moderate,  averaging  about  52  inches  per  year  (HMTC,  June  1987). 

Net  precipitation  was  calculated  according  to  the  method  outlined  in  the  Federal  Register  (47 
FR  31  224,  16  July  1982),  and  was  presented  in  the  PA.  A  net  precipitation  value  of  0.73 
inches  per  year  was  obtained.  Rainfall  intensity  based  on  1  year  frequency,  24  hour  duration 
was  2.25  inches  as  calculated  according  to  47  FR  31  235,  1 1  July  1 982  (HMTC,  June  1 987). 


3.2  PHYSIOGRAPHY  AND  TOPOGRAPHY 

The  base  is  located  within  the  Central  Lowland  Physiographic  Province  of  the  Interior  Plains. 
This  region  is  characterized  by  its  vast  plain,  relatively  low  altitude  of  500  to  2000  ft  above 
mean  sea  level  (AMSL),  and  slight  local  relief. 
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The  base  consists  of  large  paved  areas  and  has  a  gently  rolling  to  nearly  flat  topography 
(Figure  2-1).  The  mean  elevation  of  the  airport  area  is  941  ft  AMSL  (Hickok,  1985).  Wet 
swampy  areas  occur  in  the  portion  of  the  installation  west  of  the  railroad  tracks.  Elevations 
on  the  western  property  range  from  890  to  920  ft  AMSL. 

3.3  SOILS 

The  soils  at  Battle  Creek  are  comprised  primarily  of  five  soil  series,  which  have  been  given  the 
United  States  Department  of  Agriculture  (USDA)  Soil  Conservation  Service  names  Houghton, 
Spinks,  Oshtemo,  Boyer,  and  Udorthents.  The  distribution  of  these  soils  within  the  vicinity  of 
the  base  is  shown  in  Figure  3-1.  These  soil  series  are  described  as  follows: 

Houghton  Series,  0  to  2  %  slopes  -  This  mapping  unit  consists  of  very  poorly  drained 
soils  that  were  formed  in  herbaceous  organic  deposits,  bogs,  and  other  depressional 
areas  within  outwash  plains,  lake  plains,  till  plains,  and  moraines. 

Spinks  Series,  0  to  1 8  %  slopes  -  This  mapping  unit  consists  of  very  deep,  well-drained 
soils  formed  in  glaciofluvial  deposits  on  moraines,  till  plains,  beach  ridges,  and  outwash 
plains. 

Oshtemo  Series,  0  to  1 8  %  slopes  -  This  mapping  unit  consists  of  well-drained 
soils  formed  in  loamy  and  sandy  glaciofluvial  deposits  on  outwash  plains  and  moraines. 

Boyer  Series,  0  to  1  2  %  slopes  -  This  mapping  unit  consists  of  very  deep,  well-drained 
soils  formed  in  loamy  and  sandy  glaciofluvial  deposits  on  outwash  plains,  deltas,  valley 
trains,  and  moraines. 

Udorthents,  0  to  2  %  slopes  -  This  mapping  unit  consists  of  well-drained  to 
excessively  drained  soils  which  have  been  mixed  by  land  leveling,  filling,  or  excavation. 
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In  general,  the  permeability  of  these  soils  ranges  from  moderate  (4.2  X  10  ‘‘  to  1 .4  X  10'^ 
cm/sec)  to  rapid  (4.2  X  10'^  to  1 .4  X  10'^  cm/sec). 

3.4  GEOLOGY 

The  regional  and  local  geologic  settings  of  the  area  will  be  presented  in  the  next  two 
subsections. 

3.4.1  Regional  Geology 

South-Central  Michigan,  including  the  base,  is  located  within  the  Michigan  Basin  of  the  Central 
Lowland  Physiographic  Province.  A  plain  of  Pleistocene-aged  (Wisconsin  Series)  glacial 
advance  deposits  covers  the  Battle  Creek  area.  Valleys  and  morainal  ridges  arranged  in 
concentric  arcs  around  the  ends  of  the  Great  Lakes  interrupt  this  plain.  A  regional 
stratigraphic  column  is  shown  in  Figure  3-2. 

Bedrock  in  the  Michigan  Basin  (Figure  3-3)  is  Pennsylvanian-aged  in  the  center  and  Cambrian- 
aged  at  the  outer  boundary  of  the  basin.  The  geologic  structure  of  the  basin  is  expressed  as 
small  folds,  fractures,  and  faults.  These  minor  structural  features  are  generally  oriented  to 
trend  northwest  -  southeast  in  the  Battle  Creek  area.  Offsets  in  the  trend  of  buried  valleys 
and  major  bends  in  the  Battle  Creek  River  suggest  folds,  fractures,  faults,  or  a  combination 
of  all  three  (Grannemann  and  Twenter,  1985). 

In  southern  Michigan,  the  Pleistocene-aged  glacial  deposits  consist  of  till,  outwash,  and 
channel  deposits,  derived  principally  from  fragments  of  sandstone  and  shale,  deposited  as  the 
last  continental  glacier  retreated  across  Michigan.  Composition  and  mode  of  deposition 
(glacier  or  meltwater)  differentiated  these  deposits  of  sand,  silt,  clay,  gravel,  and  boulders. 
The  glacial  deposits  in  the  area  range  in  thickness  from  a  few  feet  to  greater  than  1 00  ft.  The 
glacial  deposits  overlie  the  Paleozoic  sedimentary  bedrock  which  consists  of  sandstone, 
siltstone,  and  shale. 
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In  the  Battle  Creek  area,  the  Marshall  Formation  underlies  the  glacial  deposits  (Figure  3-2)  and 
ranges  in  thickness  from  about  10  to  140  ft.  This  formation  is  very  fine-  to  coarse-grained 
sandstone  containing  layers  of  siltstone,  shale,  and  sandy  shale  (Grannemann  and  Twenter, 
1985).  The  sandstones  can  be  either  hard  or  soft.  The  soft  sandstones  may  have  been 
cemented  to  a  lesser  degree  or  have  had  the  cement  material  weathered  away,  leaving  loose- 
grained  sands.  The  well  cemented  or  hard  sandstones  contain  fractures  and  joints.  The 
Marshall  Formation  overlies  the  Coldwater  Shale  which  may  be  up  to  1,300  ft  thick  and 
contain  layers  of  sandstone,  limestone,  and  cherty  limestone  (Vanlier,  1966). 


3.4.2  Local  Geology 

The  base  is  underlain  by  a  mantle  of  Pleistocene-aged  glacial  drift  material,  approximately  100 
ft  thick  overlying  the  Mississippian-aged  Marshall  Formation.  This  drift  material  consists  of 
layers  of  sand,  sand  and  gravel,  and  clay.  The  stratigraphy  of  the  Pleistocene-aged  glacial 
drift  encountered  beneath  the  base  is  illustrated  by  two  geologic  cross-sections  labeled  X-X' 
and  Y-Y'  presented  in  Figures  3-4  and  3-5,  respectively.  The  on-base  well  locations  used  to 
prepare  the  sections  are  shown  on  figures  presented  in  Section  3.5.3  of  this  report.  The 
sands  range  in  size  from  very  fine-grained  to  very  coarse-grained  with  a  predominance  of  fine- 
to  medium-grained  sand.  Sand  layers  are  from  1 0  to  1 5  ft  thick.  Beds  of  sand  and  gravel  are 
interlayered  with  the  sand  layers  and  are  generally  10  to  20  ft  thick. 

Thin  clay  layers  and  silty  or  sandy  clay  layers  are  present  in  the  deeper  sections  of  the  glacial 
drift  material.  Rock  fragments  are  also  common  in  deeper  sections  and  may  be  derived  from 
the  loosely  cemented  Marshall  Formation. 

Grey  clay  layers,  mainly  sandy  or  silty,  exist  locally  at  depths  of  65  to  1 1  5  ft.  The  clay  layers 
usually  directly  overlie  the  Marshall  Formation,  which  is  described  as  a  blue,  soft,  medium¬ 
grained,  loosely  cemented  sandstone.  The  Marshall  Formation  has  an  irregular  rolling  and  hilly 
surface  probably  due  to  preglacial  stream  erosion. 
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3.5  HYDROLOGY 


The  regional  and  local  hydrogeologic  settings  will  be  presented  in  the  following  subsections. 

3.5.1  Surface  Water 

The  major  surface  water  features  of  the  area  are  the  Kalamazoo  River,  Harts  Lake,  and  Goguac 
Lake.  The  Kalamazoo  River  is  located  approximately  1 .5  miles  north  of  the  base,  Goguac  Lake 
is  located  approximately  2  miles  southeast  of  the  base,  and  Harts  and  Lawrence  Lakes  are 
located  approximately  0.5  miles  west  of  the  base  (Figure  2-1 ).  Approximately  one-third  of  the 
annual  precipitation  in  the  vicinity  of  the  base  flows  into  the  Kalamazoo  River  by  direct  run-off, 
or  by  infiltrating  or  percolating  into  the  ground  and  then  discharging  into  the  Kalamazoo  River 
by  underground  flow.  The  remaining  annual  precipitation  is  returned  to  the  atmosphere  by 
transpiration  and  evaporation  from  plants  (Vanlier,  1966).  Localized  ponding  and  wet  areas 
occur  throughout  the  Battle  Creek  area,  but  most  streams  in  the  area  discharge  into  the 
Kalamazoo  River. 

Because  of  the  generally  low  relief  at  the  base,  surface  water  drainage  has  been  improved  by 
the  construction  of  storm  sewers  or  drainage  ditches.  Figure  3-6  illustrates  the  general 
surface  and  storm  water  flow  directions  on  the  base.  Surface  water  collected  from  the  main 
portion  of  the  base  drains  in  a  northerly  direction  to  the  drainage  swale  (IRP  Site  2),  while  the 
tarmac  and  portions  of  the  hangar  drain  in  a  southerly  direction  to  a  low  area  just  off  the 
apron.  This  area  roughly  corresponds  with  the  "V"  in  the  apron.  There  is  no  surface  water 
outlet  from  this  low  area.  A  third  area  of  the  base,  (southwest  of  the  main  base)  is  serviced 
by  a  storm  sewer  system  that  drains  south  and  west.  The  outfall  from  this  area  goes  under 
the  Grand  Trunk  Western  Railroad  property  and  in  the  future  will  be  the  permitted  storm  sewer 
outfall. 

The  base  is  not  within  an  area  classified  as  a  floodplain  (Hickock,  1985).  According  to  the 
Flood  Insurance  Rate  Map  (FIRM)  for  the  city  of  Battle  Creek,  the  W.K.  Kellogg  Airport, 
including  the  base,  is  in  "Zone  C",  an  area  of  minimal  flooding  from  rivers  (Federal  Emergency 
Management  Agency,  FIRM,  14  April,  1983). 
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3.5.2  Regional  Hydrogeology 


Groundwater  occurs  in  useable  quantities  in  both  the  glacial  deposits  and  the  Marshall 
Formation  in  the  Battle  Creek  area.  These  two  aquifers  are  reported  to  be  connected 
hydrologically,  although  relatively  impermeable  clay  layers  may  be  present  locally  in  sufficient 
thickness  to  retard  water  movement  between  the  glacial  materials  and  the  Marshall  Formation, 
in  some  areas,  the  two  aquifers  function  as  a  single  hydrologic  unit.  Most  of  the  water  that 
enters  the  glacial  aquifer  eventually  moves  to  the  Marshall  Formation  and  is  discharged  to 
stream  flow  or  as  well  withdrawals  (HMTC,  1987).  Although  it  is  generally  used  only  for 
domestic  supplies,  the  glacial  aquifer  produces  water  of  sufficient  quality  and  quantity  for 
municipal  supplies.  The  depth  to  the  groundwater  in  the  glacial  aquifer  varies  with 
topography,  gradients,  and  surface  water  flow  patterns.  The  glacial  aquifer  is  recharged 
directly  from  precipitation  and  infiltration.  Horizontal  conductivities  in  the  glacial  aquifer  range 
from  1  5  to  1 10  ft  per  day  (HMTC,  1987). 

3.5.3  Local  Hydrogeology 

Groundwater  beneath  the  base  occurs  in  the  surficial  glacial  drift  and  in  the  Marshall 
sandstone  under  unconfined  conditions.  The  glacial  aquifer  beneath  the  base  consists  of  very 
fine  to  coarse  sand,  gravel,  silt,  and  sandy  clay.  Limited  data  indicate  that  the  glacial  aquifer 
is  approximately  1 1 0  to  1 35  ft  thick.  Some  of  these  deposits  include  significant  amounts  of 
clay  and  silt-sized  materials  which  reduce  permeability  in  these  areas.  However,  in  other 
areas,  these  finer  particles  have  been  washed  out  of  the  sand  and  gravel  deposits,  which 
increases  the  permeability  of  these  deposits. 

The  depth  to  the  glacial  aquifer  water  table  beneath  the  base  ranges  from  approximately  10 
to  40  ft  below  land  surface.  Groundwater  elevations  range  from  approximately  899  ft  AMSL 
at  Site  4  to  approximately  884  ft  AMSL  at  the  northern  base  boundary.  The  general 
groundwater  flow  direction  across  the  base  is  to  the  northwest,  although  a  radial  pattern  is 
exhibited  at  the  central  portion  of  the  northern  base  boundary.  Glacial  aquifer  water  level 
elevations  and  flow  directions  beneath  the  base  in  March  1991  and  May  1994  are  shown  in 
Figures  3-7  and  3-8,  respectively.  Recharge  to  the  surficial  aquifer  is  due  to  infiltration  of 
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precipitation  and  surface  water.  Movement  of  water  into  the  Marshall  sandstone  may  be 
hampered  where  the  glacial  drift  material  has  a  higher  clay  content.  A  thick  clay  layer  is 
present  under  portions  of  the  base  but  is  not  extensive  over  the  entire  area  (ES,  November 
1993).  The  water  table  elevations  from  1987-1989  (ES,  November  1993)  show  a  pattern 
similar  to  those  in  Figures  3-7  and  3-8. 

A  160  ft  deep  well  set  into  the  Marshall  sandstone  aquifer  supplied  the  base's  water  until 
1986.  Presently,  the  base  uses  water  supplied  by  the  city  of  Battle  Creek. 

3.6  GROUNDWATER  USE 

Water  well  records  were  obtained  from  the  Calhoun  County  Department  of  Public  Health  for 
Township  2  South,  Range  8  West,  Sections  3,  4,  5,  8,  9,  10,  15,  16,  17,  20,  21,  and  22 
and  for  Township  1  South,  Range  8  East,  Sections  32,  33,  and  34.  The  present  use  status 
of  these  wells  is  unknown.  The  wells  for  which  records  were  obtained  from  the  county  are 
presented  on  Figure  3-9.  As  shown  on  this  figure,  the  nearest  wells  down-gradient  (north) 
of  the  base  are  located  in  Section  33,  Township  IS,  Range  8E,  approximately  1  mile  north 
of  the  northern  base  boundary.  According  to  the  water  well  records  there  are  eight  wells 
located  in  Section  33.  Two  of  these  eight  wells  are  completed  in  bedrock,  while  the  other  six 
wells  are  reportedly  completed  in  glacial  sands  and  gravels.  As  is  also  shown  on  Figure  3-9, 
additional  wells  exist  at  a  radial  distance  of  1  to  2  miles  north  of  the  base,  and  to  the  east  and 
southeast  (cross-gradient)  of  the  base.  According  to  CDM  (June  1992),  the  private  wells 
sampled  north  of  Dickman  Road  that  were  contaminated  are  no  longer  used.  The  residences 
served  by  these  wells  were  supplied  with  municipal  water  in  1990. 


3.7  CRITICAL  HABITATS/ENDANGERED  OR  THREATENED  SPECIES 

Critical  habitats  are  specific  areas  that  are  recognized  or  managed  by  federal,  state,  and/or 
local  governments  and/or  private  organizations  as  rare,  unique,  unusually  sensitive,  or 
important  natural  resources.  While  permanent  and  seasonal  habitats  of  federally  designated 
endangered  species,  nature  preserves  such  as  federal  and  state  parks,  wilderness  areas. 
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wildlife  sanctuaries,  and  wetlands  are  included  as  critical  habitats,  parks  established  solely  for 
historic  preservation  or  recreation  are  not. 

According  to  the  Phase  I  Records  Search  (HMTC,  1 987),  no  endangered  or  threatened  species 
of  flora  or  fauna  are  located  in  the  vicinity  of  the  base.  Low-lying  swampy  areas  exist  in  the 
central  portion  of  the  area  west  of  the  railroad  and  in  an  area  which  forms  the  southern  base 
boundary  to  the  west  of  the  railroad.  These  areas,  however,  are  not  critical  habitats  (i.e., 
unique  or  unusual  natural  settings  that  are  necessary  for  the  continued  propagation  of  key 
species  in  the  ecosystem).  More  recently,  the  MDNR  has  indicated  that  Nortropis  anogenus 
(Pugnose  shiner)  and  Filipendula  rubra  (Queen  of  the  Prairie),  which  are  found  in  the  Battle 
Creek  area,  are  listed  as  threatened  (Personal  communication  with  Thomas  Weise,  MDNR 
1994).  However,  neither  of  these  have  been  identified  in  the  vicinity  of  the  base. 

Based  upon  the  information  shown  in  United  States  Geological  Survey  7.5-minute  series 
topographic  maps  of  the  base  and  its  surrounding  areas,  no  publicly-owned  nature  preserves, 
wildlife  sanctuaries,  or  wilderness  areas  are  present  within  a  three  mile  radius  of  the  base 
(Radian,  July  1994). 
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4.0  SITE  EVALUATION 


The  results  of  the  PA  (completed  as  part  of  this  investigation)  are  presented  in  the  following 
subsections. 


4.1  PRELIMINARY  ASSESSMENT  -  OVERVIEW 

Seventeen  active  duty  and  five  retired  ANG  personnel  were  contacted  during  the  October  1 9th 
through  October  21st,  1993  PA/SI  kickoff  meeting.  Additionally,  follow-up  telephone 
interviews  with  six  personnel  have  been  performed  since  the  October  1993  interviews. 
Personnel  interviewed  are,  or  were  (if  retired),  associated  with  the  following  functions  or 
shops  on  base: 

Motor  Pool 

Operations/Flightline 

Aerospace  Ground  Equipment 

Pneudraulics 

Fuels  Management 

Munitions 

Structural  Maintenance/Corrosion  Control 
Supply 

Non-Destructive  Inspection 

•  Fire  Department 
Photo  Lab 

•  Civil  Engineering 
Engine  Shop 

•  Environmental 

Records  were  examined  from  the  environmental  coordinators  office,  as  well  as  from  base 
supply,  civil  engineering,  and  the  real  property  office.  Outside  agencies  contacted  include  the 
Calhoun  County,  Michigan,  Department  of  Public  Health,  Michigan  Department  of 
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Transportation  (MOOT),  and  the  MDNR.  The  results  of  the  interviews  and  records  search 
were  used  to  identify  AOC  which  warranted  sampling  to  confirm  or  deny  the  presence  of 
contamination  resulting  from  past  waste  disposal  practices. 


4.2  ACTIVITY  REVIEW 


Several  areas  on  base  routinely  used  or  use  potentially  hazardous  or  toxic  materials.  Base 
personnel  reported  past  or  current  use  of  the  following  materials; 


•  Oils 

•  Aviation  Gasoline 

•  JP-4  Jet  Fuel 

•  Diesel  Fuel 

•  Paints 

■  Methyl  Ethyl  Ketone 

•  Paint  strippers  and  thinners 

•  Trichloroethane  (TCE) 

•  Petroleum  Solvent  -  661  (PS-661) 


•  Greases 

•  Motor  Gasoline  (leaded  and  unleaded) 

■  Hydraulic  Fluids 

■  Heating  Oil 

■  Petroleum  Distillate  -  680  (PD-680) 

•  Primers  (zinc  chromate) 

■  Methylene  chloride 

■  Trichloroethane  (TCA) 

•  Neutralized  battery  acid 


Table  4-1  provides  an  estimate  of  the  types  and  quantities  of  waste  generated  by  each 
activity  or  shop  on  base,  and  describes  the  past  and  present  waste  disposal  practices  for  each 
activity  or  shop.  The  operations  listed  in  Section  4.0  have  been  determined  (best-estimate 
basis)  to  generate  more  than  5  gallons/year  of  waste.  If  an  activity  or  shop  generated  less 
than  5  gallons  per  year  of  waste  it  was  not  included  on  Table  4-1 . 
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Activity  Review  1 1 0th  Fighter  Wing,  Michigan  Air  National  Guard 
W.K.  Kellogg  Regional  Airport,  Battle  Creek,  Michigan 
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Activity  Review  110th  Fighter  Wing,  Michigan  Air  National  Guard 
W.K.  Kellogg  Regional  Airport  Battle  Creek,  Michigan 
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PS-661  -  Petroleum  solvent  661 
TCA  -  Trichloroethane 
TCE  -  Trichloroethene 


4.3  PAST  WASTE  DISPOSAL  PRACTICES 


Since  1  985,  the  potentially  toxic  or  hazardous  materials  generated  by  the  various  shops  have 
been  collected  and  removed  from  the  base  by  the  Defense  Reutilization  and  Marketing 
Organization  (DRMO)  which  is  located  at  Selfridge  ANG  Base,  Mt.  Clemens,  Michigan.  Prior 
to  1985,  much  of  the  liquid  waste  generated  on  the  base  was  collected  and  used  during  fire 
training  exercises.  The  wastes  were  reportedly  collected  by  the  individual  shops.  One  area 
in  particular  within  the  vehicle  refueling  area  was  used  as  a  collection  point  for  waste 
petroleum,  oil,  and  lubricants  (POL)  and  solvents.  Smaller  amounts  of  wastes  generated  in 
the  hangars  were  reportedly  placed  in  the  dumpsters  located  at  Building  6901  or  poured  on 
the  ground.  A  review  of  the  past  waste  disposal  practices,  by  area,  is  included  in  the 
following  discussions. 


4.4  CONCLUSIONS  AND  RECOMMENDATIONS  FOR  SELECTING  AREAS  OF  CONCERN 

The  remaining  portions  of  Section  4.0  are  structured  to  provide  rationale  for  determining 
which  previous  waste  disposal  areas  were  to  be  sampled  during  the  SI  phase  of  the  project. 

4.4.1  Waste  Accumulation  Area  -  Area  of  Concern  A 

This  area  is  grass  and  gravel-covered  and  is  located  within  the  vehicle  refueling  area 
immediately  east  of  Building  6910  (Figure  4-1).  The  area  where  waste  collection  occurred  is 
approximately  10  ft  wide  and  40  ft  long.  According  to  base  personnel,  this  facility  was  used 
as  a  waste  POL  and  solvent  collection  and  storage  area  prior  to  1980.  One  photograph 
(located  in  the  Civil  Engineering  (CE)  Building)  dating  from  approximately  1980,  shows  6 
drums  located  along  the  northwestern  and  western  corners  of  the  fenced  in  area.  These 
drums  were  used  to  collect  waste  oils,  fuels,  and  solvents  which  were  generated  from  the 
various  shops  on  base.  It  was  reported  that  some  spillage  occurred.  It  is  estimated  that 
approximately  20  to  100  gallons  of  waste  accumulated  in  this  area  per  month  and  that  less 
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AREA  OF  CONCERN  A 
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than  5  gallons  of  this  waste  was  spilled  per  month.  When  full,  the  barrels  were  either  taken 
to  the  fire  training  area(s)  (FTA)  and  emptied,  or  removed  from  the  base.  Because  past  spills 
were  reported,  this  area  was  recommended  for  inclusion  in  the  SI. 

4.4.2  Motor  Pool  Drainage  Ditch  -  Area  of  Concern  B 

Building  6908  which  houses  the  motor  pool  was  constructed  in  1963  (Figure  4-2).  Routine 
vehicle  maintenance  activities  (oil  changes,  etc.)  occur  in  the  facility  for  approximately  100 
vehicles.  The  vehicle  types  serviced  by  the  Motor  Pool  range  in  size  from  automobiles  to  1 5- 
ton  trucks.  The  facility  is  equipped  with  an  oil/water  separator  (OWS)  located  beneath  the 
eastern  portion  of  Building  6908. 

Reportedly,  the  OWS  was  an  original  part  of  the  motor  pool.  Prior  to  1 985,  an  open  ditch  ran 
from  the  northwest  corner  of  the  motor  pool  parking  area  to  the  drainage  swale  (IRP  Site  2). 
The  location  of  Building  6908  and  the  surrounding  surface  drainage  features  are  illustrated  in 
Figure  4-2).  In  1 985  a  storm  sewer  (concrete  pipe)  replaced  the  ditch  and  the  ditch  was  filled 
in.  From  1963  to  1992,  the  overflow  from  the  OWS  in  Building  6908  entered  the  ditch  via 
a  concrete  drain.  In  1 992  the  overflow  from  the  OWS  was  rerouted  to  the  sanitary  sewer 
system. 

Base  personnel  indicated  that  it  was  never  a  common  practice  to  directly  dispose  of  waste 
POL  in  the  ditch.  However,  sediment  samples  collected  from  the  outfall  of  the  old  drainage 
ditch  contained  VOCs,  polynuclear  aromatic  hydrocarbons  (PAHs),  and  various  metals  (ES, 
November  1993).  These  data  suggest  that  the  ditch  has,  in  the  past,  carried  contaminated 
runoff.  In  addition,  it  was  reported  that  stained  soils  were  observed  by  construction 
personnel  when  the  storm  sewer  was  installed  in  the  course  of  the  ditch. 

Motor  pool  personnel  indicated  that  a  majority  of  the  waste  POL  generated  during 
maintenance  activities  was  not  disposed  of  through  the  OWS.  The  OWS  was  generally  full 
and  reportedly  not  pumped  out  regularly.  However,  during  the  period  of  1972  through  1993 
while  refueling  trucks  were  being  serviced  in  the  motor  pool,  approximately  50  gallons  per 
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year  of  JP-4  jet  fuel  was  disposed  of  through  the  OWS.  Additionally,  a  variety  of  operations 
involving  waste  POL  were  conducted  in  the  parking  area  behind  the  facility,  including  the 
cleaning  of  engines  and  vehicles.  The  parking  area  was  routinely  washed  and  the  resulting 
wastewater  flowed  into  the  ditch.  Based  on  the  preceding  discussions,  the  former  drainage 
ditch  was  included  in  the  SI  phase  of  the  project. 

4.4.3  Former  Fire  Training  Areas 

A  majority  of  the  liquid  waste  POL  and  solvents  generated  on  base  prior  to  1 987  were 
disposed  of  during  fire  training  activities.  A  review  of  the  history  of  base  fire  training  activities 
and  summaries  of  AOC  recommended  for  SI  sampling  is  included  in  the  following  subsections. 

4.4.3. 1  Fire  Training  Activity  Review 

The  most  recent  base  FTA  is  currently  included  in  the  IRP  as  Site  3.  Current  or  former  base 
personnel  reported  that  fire  training  exercises  were  conducted  at  four  locations  on  base. 
These  four  areas  are  illustrated  on  Figure  4-3.  These  locations  were  reportedly  active  from 
the  1 950s  -1 986.  However,  it  was  also  reported  that  before  the  arrival  of  the  fire  trucks  in 

1964  very  little  fire  training  was  completed  on  base. 

Initially  (1950s  through  1 963)  fire  training  exercises  were  conducted  west  of  the  water  tower 
in  the  drainage  swale  (IRP  Site  2).  In  1 963  the  training  pit  was  established  west  of  the  west 
ramp  adjacent  to  the  perimeter  road.  This  is  in  the  same  location  as  the  most  recently  used 
pit  (IRP  Site  3).  Fire  training  exercises  were  conducted  at  this  location  from  1 963-1  986.  In 

1965  two  additional  training  areas  were  established  south  of  the  east-west  runway  overrun. 
These  FTAs  were  used  from  approximately  1 965  to  1 967.  Reportedly  these  two  FTAs  were 
used  sparingly  because  of  their  location  away  from  the  main  portion  of  the  base.  These  FTAs 
have  been  designated  AOC  C  and  are  described  further  in  Section  4. 4. 3. 2.  A  final  FTA  was 
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used  a  few  times  in  1978  to  burn  a  damaged  aircraft  prior  to  its  being  shipped  off-base  for 
disposal.  The  area  is  located  west  of  Building  6909.  This  FTA  is  located  within  the  boundary 
of  IRP  Site  5  and  has  been  designated  AOC  D.  AOC  D  is  described  further  in  Section  4. 4. 3. 3. 

Base  fire  department  personnel  reported  that  fire  training  exercises  were  conducted  four  times 
per  year  and  that  approximately  three  to  four  individual  fires  were  extinguished  per  day  of 
training  (12  to  16  fires  per  year).  Prior  to  completing  a  fire  training  exercise,  a  circular, 
bermed  area  was  constructed  on  the  ground.  The  area  was  constructed  of  native  soils  and 
was  reportedly  unlined.  The  bermed  area  was  then  filled  with  water  and  approximately  300 
gallons  of  waste  POL,  solvents,  and  JP-4  jet  fuel  (collected  from  the  shops  on  base)  were 
floated  on  top  of  the  water.  This  mixture  was  ignited  and  extinguished.  This  process  was 
completed  three  to  four  times  per  day  (900  to  1 ,200  gallons  of  hydrocarbons  used  per  day). 
The  resulting  liquid  wastes  were  allowed  to  evaporate  and  infiltrate  into  the  soils. 

4.4. 3. 2  Former  Fire  Training  Areas  (South)  -  Area  of  Concern  C 

In  1965  two  FTAs  were  established  south  of  the  east-west  runway  overrun  (Figure  4-3). 
These  FTAs  were  used  sparingly  from  approximately  1965  to  1967,  because  their  remote 
location  away  from  the  main  portion  of  the  base  made  access  difficult.  The  location  of  one 
of  these  FTAs  was  confirmed  by  a  site  visit  on  October  20,  1 993.  This  former  FTA  contained 
the  remains  of  at  least  one  aircraft  fuselage.  A  second  FTA  was  reportedly  located 
approximately  60  yards  south  of  the  confirmed  FTA,  but  was  not  confirmed  during  the 
October  1 993  site  visit.  The  locations  of  both  fire  pits  were  confirmed  by  inspection  of  a 
1 978  aerial  photograph  obtained  from  the  MOOT.  Both  locations  are  presented  on  Figure  4-4. 
These  AOC  are  located  on  airport  property,  but  reportedly  were  used  solely  by  the  ANG. 

Because  of  the  age  of  the  fire  training  pits,  no  present  or  former  base  personnel  contacted 
could  accurately  recall  how  often  this  area  was  used  for  fire  training  exercises.  However,  if 
the  area  was  used  two  times  per  year  for  three  years  (1965,  1 966,  and  1 967)  an  estimated 
total  of  5,400  to  7,200  gallons  (six  days  at  900  to  1,200  gallons  per  day)  of  fuels/solvents 
were  used  at  AOC  C. 
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4. 4. 3. 3  Former  Fire  Training  Area  (West)  -  Area  of  Concern  D 


As  stated  in  Section  4.4.3. 1  an  FTA  was  established  west  of  Building  6909  (Figure  4-5)  and 
used  a  few  times  in  1978  to  burn  a  damaged  aircraft  prior  to  its  being  shipped  off-base  for 
disposal.  Photographs  of  the  exercises  obtained  by  the  base  environmental  coordinator  place 
the  location  of  the  FTA  within  the  civil  engineering  outside  storage  area  and  within  the 
boundary  of  IRP  Site  5  (Figure  2-2).  If  the  area  was  used  two  times,  an  estimated  total  of 
1,800  to  2,400  gallons  (two  days  at  900  to  1,200  gallons  per  day)  of  fuels/solvents  were 
used  at  AOC  D. 

4.4.4  Building  6901  (Old  Hangar)  -  Area  of  Concern  E 

Prior  to  construction  of  the  new  hangar  (Building  6900)  in  1962,  aircraft  maintenance 
activities  were  conducted  in  the  old  hangar  (Building  6901).  After  construction  of  the  new 
hangar,  some  vehicle  maintenance  activities  for  the  military  vehicles  assigned  to  the  base  were 
moved  into  the  old  hangar.  It  was  reported  that  vehicles  and  aircraft  parts  were  painted  in 
the  old  hangar  from  1971  through  1976.  It  has  also  been  used  to  wash  vehicles.  Because 
of  the  age  of  the  old  hangar,  few  individuals  were  able  to  provide  information  regarding  the 
past  waste  handling  and  disposal  practices  within  the  hangar.  However,  some  personnel 
indicated  that  small  quantities  of  waste  were  disposed  of  by  pouring  the  waste  on  the  ground. 
A  grass-covered  area  exists  on  the  south  side  of  the  hangar  between  the  building  and  the 
apron  (Figure  4-6).  No  present  or  former  base  personnel  indicated  that  this  area  was  used  as 
a  disposal  area.  As  such,  an  estimate  of  the  amount  of  waste  disposed  of  in  this  area  cannot 
be  accurately  determined.  The  grassy  area  may  have  been  a  convenient  location  to  dispose 
of  liquid  wastes  in,  and  as  such,  was  included  in  the  SI. 

4.4.5  Building  6900  (New  Hangar)  -  Area  of  Concern  F 

The  new  hangar  (Building  6900-  Figure  4-7)  was  built  in  1962  and  is  currently  home  to  a 
majority  of  the  aircraft  maintenance  activities  conducted  on  base.  Reported  waste  disposal 
methods  (prior  to  1980)  used  during  maintenance  activities  in  the  new  hangar  consisted  of 
disposing  of  small  quantities  of  used  solvent,  paint  wastes,  and  POL  in  the  dumpsters.  These 
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dumpsters  were  and  still  are  located  in  an  alcove  on  the  northeastern  corner  of  the  building 
(Figure  4-7).  Larger  quantities  were  collected  and  taken  to  the  FTAs  to  be  burned.  It  was 
reported  that  the  dumpster  area  has  always  been  covered  by  asphalt.  However,  it  was  also 
reported  the  dumpsters  leaked  and  that  the  asphalt  beneath  the  dumpsters  was  frequently 
in  disrepair.  Stained  soils  beneath  the  dumpsters  were  also  reported  by  one  base  employee. 
The  amount  of  material  which  may  have  leaked  from  the  dumpsters  is  estimated  to  be  less 
than  one  gallon  per  month.  The  potential  exists  that  waste  POL  and  solvents  have  entered 
the  soil  and/or  groundwater  from  the  leaking  dumpsters.  Based  on  these  data,  sampling  was 
completed  for  AOC  F. 

4.5  OTHER  PERTINENT  INFORMATION 

Several  areas  were  under  consideration  for  inclusion  as  AOC,  but  were  removed  from  further 
consideration  for  various  reasons.  These  areas  and  the  rationale  for  not  including  them  in  the 
SI  phase  of  the  project  are  described  in  the  following  subsections. 

■  Fuels  refuelino/defueling  areas:  According  to  base  personnel,  aircraft  were 
refueled  or  defueled  in  two  general  areas  on  base:  the  area  on  the  apron  south 
of  the  old  base  fuels  area,  and/or  the  area  south  of  the  old  hangar  where  the 
apron  makes  a  "V".  No  large  fuel  spills  were  reported  occurring  in  these  areas, 
except  for  the  spill  associated  with  IRP  Site  6  (Fuel  Spill  Site).  It  was  reported 
that  numerous  small  fuel  spills  (less  than  approximately  five  gallons  of  fuel) 
occurred  in  these  areas.  However,  base  personnel  indicated  that  spills  greater 
than  approximately  one  gallon  of  fuel  were  contained  and  cleaned  up  quickly 
because  of  the  potential  fire  hazard  these  spills  presented  to  the  aircraft. 
Additionally,  a  review  of  the  existing  analytical  data  from  previous  IRP 
investigations  at  Site  6  (ES,  November  1993)  and  from  the  background 
monitoring  wells  installed  on  the  edge  of  the  apron  south  of  the  hangars 
indicate  no  evidence  of  groundwater  quality  problems  associated  with  fuel 
spills. 
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Area  West  of  the  Railroad  Tracks:  In  1986,  a  tract  of  204  acres  of  land  was 


acquired  by  the  Michigan  ANG  along  the  western  boundary  of  the  base  (Figure 
2-2).  This  land  is  separated  from  the  main  portion  of  the  base  by  land  owned 
by  the  Grand  Trunk  Western  Railroad.  The  original  PA  (HMTC,  1987)  states 
"several  widely  scattered  fire  training  burn  areas  were  identified  on  the  new 
property  leased  by  the  ANG".  However,  interviews  with  past  and  present  base 
personnel  indicated  this  area  has  always  been  forested,  and  it  has  not  been 
used  by  either  the  previous  owners  or  by  base  personnel  for  any  activities 
involving  potentially  hazardous  materials. 

Truck  Ramp:  A  truck  ramp  exists  north  of  the  base  motor  pool  area.  The  truck 
ramp  was  constructed  to  allow  vehicles  to  be  elevated  while  a  petroleum-based 
undercoating  was  applied  to  the  trucks.  Reportedly,  the  undercoating  applicator 
clogged  every  time  it  was  used  and  the  operation  was  abandoned  after  only 
two  or  three  uses  (either  in  1 983  or  1 984).  An  inspection  of  the  ramp  (October 
20,  1 993)  did  not  reveal  the  presence  of  visible  buildup  of  the  undercoating  on 
the  ramp  itself  or  the  presence  of  stained  soils  surrounding  the  ramp. 

Base  Storm  Sewer  Outfall:  Based  on  underground  utilities  information 
contained  in  the  Michigan  ANG  Base  Master  Plan  (Snell  Environmental  Group, 
29  July  1987),  surface  water  flow  can  be  traced  for  various  areas  on  base. 
Surface  water  collected  from  the  main  portion  of  the  base  drains  in  a  northerly 
direction  to  the  drainage  swale  (IRP  Site  2),  while  the  tarmac  and  portions  of 
the  hangar  drain  in  a  southerly  direction  to  a  low  area  just  off  the  apron.  This 
area  roughly  corresponds  with  the  fuels  refueling/defueling  area  ("V"  in  the 
apron).  There  is  no  surface  water  outlet  from  this  low  area.  A  third  area  of  the 
base  (by  the  new  POL  area)  is  serviced  by  a  storm  sewer  system  that  drains 
south  and  west.  The  outfall  from  this  area  goes  under  the  Grand  Trunk 
Western  Railroad  property  and  in  the  future  will  be  the  permitted  storm  sewer 
outfall. 
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5.0  FIELD  PROGRAM 


The  methods  used  in  the  field  program  will  be  summarized  in  the  following  sections. 


5.1  GENERAL  APPROACH 

The  SI  field  program  activities  that  EARTH  TECH  implemented  at  the  MIANG,  W.K.  Kellogg 
Regional  Airport  during  1994  are  described  in  this  section.  These  activities  included  soil  gas 
sampling,  the  collection  of  surface  and  subsurface  soil  samples,  and  groundwater  sampling. 
The  field  program  is  summarized  in  Table  5-1. 


Table  5-1  Summary  of  Site  Inspection  Field  Program 
110th  FW,  MIANG,  W.K.  Kellogg  Regional  Airport 


Screening  Samples^®^ 

AOC  A 

AOC  B 

AOC  C 

AOC  D 

AOC  E 

AOC  F 

Total 

Soil  Gas 

10 

17 

22 

14 

21 

83 

Soil 

12 

18 

20 

7 

12 

22 

91 

Groundwater 

3 

3 

Totals  (screening) 

22 

35 

45 

21 

33 

22 

177 

Confirmation  Activity 

Soil  Borings 

2 

4 

7 

2 

2 

3 

20 

Confirmation  Samples^®^ 

Soil 

8 

10 

12 

4 

4 

7 

39 

Groundwater 

1 

1 

Totals  (Confirmation) 

8 

10 

11 

4 

4 

7 

40 

(a)  QA/QC  samples  not  included 
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5.2  FIELD  SCREENING  SAMPLING  AND  ANALYSIS 


Field  screening  activities  consisted  of  initial  site  screening  (on-site  gas  chromatograph  [GC])  analysis 
of  soil  gas,  groundwater,  and  soil  samples  that  were  collected  from  the  confirmation-round  soil 
borings.  Target  compounds  that  were  screened  for  during  these  activities  included  BTEX  and 
chlorinated  aliphatic  compounds  (cis,  and  trans-1 ,2-dichloroethene  (DCE),  TCE,  tetrachloroethane 
(PCE),  and  chlorobenzene.  CIS-1, 2-DCE  and  TCE  coeluted  during  the  analyses.  The  results  are 
reported  as  Cl  S-1 ,2-DCE/TCE.  The  screening  methods  will  be  discussed  in  the  following  sections 
along 'with  the  uses  of  the  various  techniques  employed  in  the  field  program. 

5.2.1  Soil  Gas  Sampling 

Soil  gas  samples  were  collected  from  each  AOC  (except  AOC  F  where  no  SOV  survey  was 
proposed)  and  analyzed  for  the  presence  of  chlorinated  solvents,  BTEX,  and  total  VOCs.  Eighty- 
three  soil  gas  samples  were  collected  and  analyzed  in  the  field.  Soil  gas  samples  were  collected  at 
regular  intervals  in  a  fixed  grid  pattern  until  the  on-site  GC  results  became  available.  Subsequent 
sampling  locations  were  relocated,  as  needed,  based  on  those  results. 

The  sampling  probes  were  constructed  of  3  ft  lengths  of  0.5  inch  inside  diameter  hardened  steel. 
The  probe  rods  were  advanced  into  the  soil  column  using  a  truck-mounted  hydraulic 
cylinder/percussion  hammer  unit.  Once  the  soil  gas  probe  was  driven  to  the  desired  sampling  depth, 
a  sampling  cap  which  isolates  the  interior  of  the  rods  from  the  atmosphere  was  attached  to  the  lead 
probe.  A  length  of  silicone  tubing  was  then  attached  to  the  top  of  the  sampling  cap.  Finally,  the 
sample  line  was  attached  to  the  vacuum/volume  system.  Prior  to  the  sampling,  a  minimum  of  three 
purge  volumes  were  evacuated  from  the  rods.  Soil  gas  was  obtained  using  a  5  ml,  gas-tight  syringe 
needle  which  was  used  to  pierce  the  silicone  tubing  at  the  top  of  the  sampling  cap  and  withdraw 
the  soil  gas  samples.  These  syringes  were  delivered  to  the  on-site  GC  for  analysis. 

5.2.2  Groundwater  Screening 

A  total  of  three  groundwater  samples  were  collected  at  AOC  C.  Using  the  on-site  GC,  they  were 
analyzed  for  the  presence  of  chlorinated  solvents,  BTEX,  and  total  VOCs.  The  hydraulic 
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cylinder/percussion  hammer  unit  was  used  to  advance  the  probe  rods.  After  the  probe  rods  had 
intercepted  the  water  table,  a  section  of  inert  polyethylene  tubing  was  inserted  through  the  probe 
rods  into  the  groundwater.  The  aboveground  end  of  the  tubing  was  connected  to  a  peristaltic 
pump.  A  groundwater  sample  was  obtained  and  placed  in  40  ml  glass  vial  sealed  with  a  Teflon®- 
lined  septum  screw-cap  and  delivered  to  the  on-site  GC  for  analysis. 

5.2.3  Soil  Screening 

A  total  of  91  soil  samples  were  collected  from  AOC  A  through  F  and  analyzed  using  the  on-site  GC 
during  the  installation  of  conformational  soil  borings.  These  samples  were  collected  using  a  24  inch 
X  1.375  inch  outside  diameter  piston-type  sampling  barrel  fitted  with  removable  stainless  steel 
liners.  Each  stainless  steel  liner  consisted  of  four  six  inch  sections  kept  in  line  with  a  polyvinyl 
chloride  (PVC)  sleeve.  This  configuration  is  capable,  depending  upon  subsurface  conditions,  of 
recovering  a  core  approximately  22  inch  long  x  1-1/16  inch  diameter  (320  ml).  The  assembled 
sampler  was  attached  to  the  probing  rods  and  driven  and/or  pushed  to  the  top  of  the  desired 
sampling  depth.  The  piston  stop  pin  was  removed  at  this  time,  and  the  sampler  was  driven  and/or 
pushed  to  the  end  of  the  sampling  interval.  The  probe  rods  were  then  retracted,  and  the  sampler 
was  recovered.  Each  sampler  was  opened  upon  recovery,  and  the  stainless  steel  sample  liners  were 
removed.  The  liners  were  then  split  apart  by  hand  or  with  a  stainless  steel  knife.  The  end  of  each 
liner  was  scanned  with  a  photoionization  detector  (PID)  meter  and  the  reading  was  recorded  on  the 
boring  log.  A  soil  sample  was  extruded  from  the  deepest  or  lead  liner,  placed  in  a  40  ml  sample  vial, 
sealed  with  a  Teflon®-lined  septum  screw-cap,  and  transported  to  the  field  GC  for  analysis.  The 
second  liner  was  sealed  with  Teflon®  tape  and  tightly  fitting  plastic  caps  for  potential  laboratory 
analysis  (VOCs).  The  remaining  sample  was  composited  in  a  stainless  steel  bowl  and  placed  in  an 
8  ounce  amber  jar  for  potential  laboratory  analysis  (SVOCs  and  PP  metals).  The  samples  were 
labeled,  placed  in  a  cooler,  and  chilled  to  4°  C.  ’ 

5.2.4  Analytical  Methods  -  Field  Screening 

The  soil  gas,  soil,  and  groundwater  samples  collected  during  the  site  screening  activities  were  all 
analyzed  for  the  same  target  compounds,  using  the  same  instrumentation,  and  using  similar 
methods.  This  section  provides  a  general  description  of  the  analytical  instrumentation  and  target 
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compounds,  as  well  as  a  summary  of  analytical  methods  specific  to  the  soil  gas,  soil,  and 
groundwater  samples.  All  analytical  results  are  included  in  Appendix  A. 

Instrumentation  and  Target  Compounds 

A  Sentek  Scentograph  Plus  11™  gas  GC  equipped  with  a  SP2100  column,  an  argon  ionization 
detector,  an  electron  capture  detector,  and  a  purge  and  trap  sampling  system  was  used  for  the 
analysis  of  screening  samples. 

For  this  survey,  the  target  compounds  and  their  method  detection  limits  (MDLs)  are  as  follows: 


Compound 

MDL  {fjg/D 

trans-1 ,2-Dichloroethene(DCE) 

34 

Benzene 

4 

cis-1 ,2-Dichloroethene(DCE) 

23 

Trichloroethane(TCE) 

4 

Tetrachlorethane(PCE) 

4.7 

Toluene 

3.7 

Chloro/Ethylbenzene 

8.2 

m,p-Xylene 

6.8 

o-Xylene 

5.6 

The  MDL  is  the  lowest  compound  concentration  that  can  be  practicably  measured  using  a  given 
analytical  method.  MDLs  were  calculated  by  analyzing  seven  replicates  of  a  mixed  standard  with 
a  concentration  within  ten  times  the  estimated  MDL.  The  concentration  for  each  analyte  was 
determined  for  each  replicate.  (A  standard  deviation  was  then  calculated  for  the  seven  standard 
concentrations  multiplied  by  the  Student  t  value  for  a  one-tailed  test  with  a  99%  confidence 
interval.) 
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A  compound's  identification  was  based  upon  comparison  of  target  compound  retention  times  with 
sample  retention  times.  Because  of  the  possibility  of  chromatographic  interferences  and  coelution 
problems,  compounds  are  considered  to  be  tentatively  identified. 

Sample  quantification  was  based  upon  average  response  factors  from  continuing  calibrations. 
Response  factors  were  initially  calculated  using  a  four-point  calibration  curve.  Due  to  a  problem 
with  temperature  stability  in  the  van  housing  the  field  GC,  however,  it  was  often  difficult  to  obtain 
a  four-point  calibration  curve.  In  these  cases,  a  three-point  standard  curve  was  used  instead.  A 
three-point  standard  curve  is  considered  to  be  statistically  valid  and  does  not  affect  the  quality  of 
the  reported  data.  In  each  case,  the  standards  that  were  prepared  consisted  of  known 
concentrations  of  BTEX,  chlorobenzene,  and  4-bromofluorobenzene  in  a  methanolic  solution  and 
known  concentrations  of  cis-1,2-DCE,  trans-1 ,2-DCE,  PCE,  and  TCE  in  a  neat  solution.  The 
concentration  and  identification  of  target  compounds  were  performed  by  the  integrator  and  checked 
by  the  chemist  to  ensure  that  data  reduction  was  performed  correctly. 

5.2.4. 1  Soil  Gas  Sample  Preparation  and  Analytical  Procedures 

Soil  gas  samples  were  prepared  for  analysis  by  injecting  5  ml  of  soil  gas  into  a  prelabeled  volatile 
organic  analyte  (VOA)  vial  containing  20  ml  of  American  Society  of  Testing  and  Materials  (ASTM) 
Type  II  water.  The  sample/water  mixture  was  connected  to  the  purge  and  trap  system,  purged  for 
approximately  1  2  to  15  minutes  (purging  times  were  dependent  on  the  measured  purge  gas  flow 
rates,  which  were  determined  periodically  during  sampling),  and  run  through  the  GC. 

5. 2.4. 2  Soil  Sample  Preparation  and  Analytical  Procedures 

Soil  samples  were  prepared  for  analysis  by  removing  5  grams  of  soil  from  the  VOA  vial  and  placing 
this  soil  in  a  pre-weighed  VOA  vial  lined  with  a  Teflon®  septum.  The  vial  plus  soil  was  weighed  and 
the  weight  recorded.  ASTM  Type  II  water  was  added  to  the  vial  to  bring  the  entire  volume  of 
material  within  the  vial  to  equal  20  ml.  The  vial  plus  soil  and  water  was  then  weighed  and  the 
weight  recorded.  The  sample/water  mixture  was  connected  to  the  purge  and  trap  system,  purged 
for  approximately  1 2  to  1 5  minutes  (purging  times  were  dependent  on  the  measured  purge  gas  flow 
rates,  which  were  determined  periodically  during  sampling),  and  run  through  the  GC. 
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5. 2.4. 3  Groundwater  Sample  Preparation  and  Analytical  Procedures 


Groundwater  samples  were  prepared  for  analysis  by  withdrawing  20  ml  of  groundwater  from  the 
VGA  vial  used  to  collect  the  sample  and  transferring  this  sample  to  another  precleaned  VGA  vial. 
A  decontaminated  syringe  was  used  to  transfer  sample  from  vial  to  vial.  The  sample/water  mixture 
was  connected  to  the  purge  and  trap  system,  purged  for  approximately  1 2  to  1 5  minutes  (purging 
times  were  dependent  on  the  measured  purge  gas  flow  rates,  which  were  determined  periodically 
during  sampling),  and  run  through  the  GC. 


5.3  CONFIRMATION  SAMPLING  AND  ANALYSIS 

Confirmation  sampling  activities  consisted  of  the  collection  and  laboratory  analysis  of  selected  soil 
and  groundwater  samples.  Sampling  was  completed  according  to  HAZWRAP  Level  B  guidelines 
using  protocols  established  in  the  Final  PA/SI  Work  Plan  (The  Earth  Technology  Corporation,  March, 
1 994).  The  following  sections  will  describe  the  methods  used  to  collect  and  analyze  these  samples. 

5.3.1  Soil  Sampling 

Thirty-nine  confirmation  soil  samples  were  submitted  to  Compuchem  Laboratories  for  analysis  of 
their  VGC  (Contract  Laboratory  Program  (CLP)  3/90  methods),  SVGC  (CLP  3/90  method)  and  PP 
list  metals  (CLP  methods)  content.  Confirmation  samples  were  submitted  from  each  of  the  soil 
borings  completed  during  the  field  event.  As  proposed  in  the  Final  PA/SI  Work  Plan  (The  Earth 
T echnology  Corporation,  March,  1 994)  surface  soil  samples  and  soil  samples  obtained  from  the  zone 
immediately  above  the  water  table,  if  reached,  were  submitted  from  each  boring.  Gravel  layers  at 
some  ACC  prevented  the  Geoprobe®  from  reaching  the  water  table.  In  these  cases,  the  deepest 
soil  sample  obtained  prior  to  refusal  was  sent  to  the  laboratory.  Confirmation  soil  samples  were 
collected  by  the  methods  described  in  Section  5.2.3. 
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5.3.2  Groundwater  Sampling 


One  groundwater  confirmation  sample  was  collected  during  the  field  sampling  event.  The  sample 
was  collected  using  the  methods  described  in  Section  5.2.2  with  the  following  exceptions.  Teflon® 
tubing  was  substituted  for  polyethylene  tubing  during  the  confirmation  groundwater  sampling.  The 
Geoprobe®  rods  were  purged  using  the  peristaltic  pump.  The  samples  were  collected  by  inserting 
a  check  valve  on  the  end  of  the  Teflon®  and  manually  filling  the  tubing  with  water.  Sample  bottles 
were  filled  by  pulling  the  tubing  from  the  hole  and  draining  the  tubing  into  the  bottles.  The 
confirmation  sample  was  collected  and  analyzed  for  VOCs  (CLP  3/90  methods),  SVOCs  (CLP  3/90 
methods),  and  both  filtered  and  unfiltered  PP  list  metals  (CLP  methods).  Filtered  metals  samples 
were  collected  at  the  end  of  the  sampling.  A  cartridge  filter  containing  filter  membrane  with  a 
0.45/ym  pore  size  was  attached  to  the  end  of  the  Teflon®  tubing.  Groundwater  was  drawn  through 
the  Teflon®  tubing  using  the  peristaltic  pump  and  collected  in  the  appropriate  sample  container. 
The  sample  containers  were  labeled  and  placed  on  ice  for  temporary  on-site  storage. 

5.3.3  Analytical  Methods  -  Confirmation  Sampling 

The  numbers  of  samples  collected  per  AOC  and  the  analysis  performed  on  each  sample  is  included 
in  Table  5-2. 


Table  5-2  Confirmation  Program  Analytical  Summary 
1 10th  FW,  MIANG,  W.K.  Kellogg  Regional  Airport 


VOCs  (a) 
(CLP) 

SVOCs  (a) 
(CLP) 

Metals  (a)(b) 
(CLP) 

PCBs  (a) 

(SW  846-8080) 

TCLP  (c) 

AOC  A 

5 

8 

8 

— 

— 

AOC  B 

9 

9 

9 

— 

AOC  C 

13/1 

13/1 

13/2 

1 

1 

AOC  D 

4 

4 

4 

— 

— 

AOC  E 

4 

4 

4 

— 

— 

AOC  F 

7 

7 

7 

— 

— 

Subtotal 

42/1 

45/1 

45/2 

1 

1 

Field  Duplicates 

4 

4 

4 

— 

— 

Equipment 

Rinseates 

4 

4 

4 

— 

— 

Totals 

48/1 

53/1 

53/2 

1 

1 
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5.4  DECONTAMINATION 


Decontamination  procedures  for  all  sampling  activities  were  carried  out  in  general  accordance  with 
DOE/HWP-100,  SOP  14.  Major  sampling  equipment  such  as  the  truck-mounted  hydraulic 
cylinder/percussion  hammer  was  decontaminated  prior  to  beginning  work  at  the  base  as  follows: 

•  Washed  with  high  pressure  steam  and  laboratory  grade  detergent. 

•  Rinsed  with  potable  water. 

Decontamination  of  the  major  sampling  equipment  was  also  completed  between  sites  and  at  the 
discretion  of  the  field  team  leader. 

Other  sampling  equipment  such  as  soil  gas  probes,  sampling  barrels,  stainless  steel  mixing  bowls, 
etc.,  was  decontaminated  prior  to  each  use  as  follows: 

•  Washed  with  a  mixture  of  potable  water  and  laboratory  grade  detergent. 

•  Rinsed  with  potable  water. 

•  Rinsed  with  ASTM  Type  II  water. 

•  Rinsed  with  pesticide-grade  methanol. 

•  Allowed  to  air-dry 

Because  the  sample  liners  were  wrapped  in  PVC  they  were  not  rinsed  with  methanol  (Field  Change 
Request  2).  Tools  that  were  not  to  be  used  immediately  were  wrapped  in  aluminum  foil.  All 
decontamination  fluids  were  contained  during  the  decontamination  process  and  transferred  as 
required  to  high  capacity  polyethylene  tanks.  The  handling  and  disposition  of  the  waste  water 
generated  during  the  decontamination  process  is  discussed  in  Section  5.8. 


5.5  BACKGROUND 

Background  soil  samples  were  not  collected  as  part  of  the  SI  program  implemented  by  EARTH  TECH 
at  the  W.K.  Kellogg  Memorial  Airport.  The  MDNR  has  established  default  cleanup  criteria  for  soils 
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at  sites  where  metals  are  of  concern  (State  of  Michigan  MDNR,  September  1993).  These  values 
are  based  on  the  analysis  of  the  database  for  the  Michigan  Background  Soil  Survey  (April  1991), 
which  is  maintained  by  the  Waste  Management  Division  (WMD).  They  represent  the  mean  plus  one 
standard  deviation  for  WMD  data  from  combined  clay,  topsoil,  and  sand  categories.  Background 
is  discussed  further  in  Section  6.2. 

5.6  DEVIATION  FROM  WORK  PLAN 

All  deviations  from  the  Final  PA/SI  Work  Plan  (The  Earth  Technology  Corporation,  March  1 994)  are 
considered  to  be  minor.  Three  field  change  requests  (presented  in  Appendix  B)  were  submitted  by 
EARTH  TECH  during  the  field  events. 

5.7  SURVEYING 

Sampling  locations  were  not  surveyed.  Samples  collected  at  each  of  the  AOC  were  tied  to  a 
building  corner,  fence,  storm  sewer  outfall  or  some  other  geographic  feature  on  base.  The  accuracy 
of  the  sampling  locations  presented  in  Section  6.0  is  estimated  to  be  approximately  ±  two  feet. 


5.8  INVESTIGATION-DERIVED  WASTE  MANAGEMENT 

Materials  which  were  generated  during  SI  field  operations  consisted  of  unused  soil  samples, 
decontamination  fluid,  and  miscellaneous  solid  waste. 

Unused  soil  samples  were  returned  to  their  respective  boreholes.  The  borehole  was  then  plugged 
with  granular  bentonite.  The  miscellaneous  solid  waste  generated  during  field  activities  was 
containerized  and  disposed  of  as  nonhazardous  material. 
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Used  decontamination  fluids  were  collected  in  clean  polyethylene  containers.  Wastewater  generated 
during  the  May  1994  groundwater  sampling  event  was  previously  stored  on  base.  SI  wastewater 
was  combined  with  this  existing  wastewater  and  a  composite  sample  was  collected  and  analyzed 
for  VOCs,  SVOCs,  and  metals  using  EPA  6000  Series  (drinking  water)  methods.  These  analytical 
results  were  transmitted  to  the  base  environmental  coordinator  and  representatives  of  HAZWRAP 
and  the  ANGRC.  Copies  of  the  results  are  included  in  Appendix  C. 
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6.0  INVESTIGATION  RESULTS 


The  results  of  the  SI  program  completed  at  the  MIANG,  W.K.  Kellogg  Regional  Airport  will  be 
discussed  in  this  section.  The  SI  program  consisted  of  soil  gas  screening,  and  soil  and 
groundwater  sampling  and  analysis. 

The  subsections  within  Section  6.0  will  present  the  data  generated  by  the  SI  program  with 
a  discussion  of  the  findings  for  each  AOC.  Each  section  will  address  such  topics  as:  sampling 
locations;  screening,  confirmational,  and  QC  sampling  results;  significant  findings  relating  to 
geologic  and  hydrogeologic  conditions;  comparison  of  concentrations  of  detected 
contaminants  to  ARARs  and  background  levels;  and  identification  of  data  gaps. 

The  data  interpretations  presented  in  this  section  are  based  upon  data  collected  during  this 
investigation  and  previous  investigations,  where  applicable.  Field  data,  such  as  boring  logs 
and  soil  sampling  forms,  are  included  in  Appendix  D.  Field  VOC  analytical  results  and 
chromatograms  for  the  soil  gas  and  soil  screening  are  included  in  Appendix  A.  The 
confirmation  soil  and  groundwater  analytical  results  generated  during  the  investigations  are 
printed  in  their  entirety  in  Appendix  E.  The  data  tables  included  in  Section  6.0  present  only 
those  compounds  and  analytes  for  which  a  positive  response  was  detected  in  at  least  one 
sample.  Per  guidance  presented  in  the  Final  PA/SI  Work  Plan  (The  Earth  Technology 
Corporation,  March  1994),  only  limited  data  validation  was  completed  on  the  confirmation 
data  set  (one  in  ten  samples  validated  or  at  least  one  sample  per  sample  delivery  group;  field 
QA  samples  collected  under  Level  B  protocols).  Data  validation  summaries  are  presented  in 
Appendix  F. 

6.1  APPLICABLE  OR  RELEVANT,  AND  APPROPRIATE  REQUIREMENTS 

A  discussion  of  the  Applicable  or  Relevant,  and  Appropriate  Requirements  (ARARs)  for  the  SI 
portion  of  this  project  are  included  in  the  following  discussions. 
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6.1.1  Michigan  Environmental  Response  Act  307  of  1982 


The  Michigan  Environmental  Response  Act  (MERA)  307,  enacted  in  1982,  provided  for  the 
identification,  risk  assessment,  and  priority  evaluation  of  environmental  contamination  in  the 
state  of  Michigan.  MERA  307  of  1 982  identified  three  types  of  cleanup  criteria: 

■  Type  A  -  Background  (or  method  detection  limit). 

■  Type  B  -  Risk-based  with  standardized  residential  exposure  assumptions. 

■  Type  C  -  Risk-based  with  site-specific  exposure  assumptions. 

Legislation  passed  in  1994  and  1995  has  significantly  modified  the  existing  MERA  307 
regulations  regarding  the  assessment  and  cleanup  of  environmental  contamination  in  the  state 
of  Michigan. 

6.1.2  Michigan  Natural  Resources  and  Environmental  Protection  Act  (PA  451] 

The  Michigan  Natural  Resources  and  Environmental  Protection  Act  (NREPA),  PA  451,  was 
enacted  in  1994.  Provisions  contained  within  PA  451  inserted  the  existing  MERA  307  into 
the  newly  created  NREPA.  The  pre-existing  MERA  307  is  now  titled  Part  201  of  the  NREPA. 
On  June  5,  1995  House  Bill  4596,  amending  Part  201  of  the  NREPA,  was  signed  into  law. 
These  amendments  have  substantially  modified  the  provisions  of  the  law  regarding  liability  for 
the  cleanup  of  environmental  contamination  (Michigan  Department  of  Natural  Resources 
(MDNR),  June  1  5,  1  995).  New  interim  guidance  and  cleanup  standards  have  been  issued  by 
the  Environmental  Response  Division  of  the  MDNR.  The  major  changes  to  the  existing 
guidance  and  discussions  regarding  the  new  guidance  is  included  in  the  following  subsections. 

6. 1.2.1  General 

The  three  types  of  cleanup  criteria  (Type  A,  Type  B  and  Type  C)  which  existed  under  the  old 
MERA  307  have  been  replaced  with  four  cleanup  standard  categories: 

■  residential  (formerly  Type  B  criteria) 
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commercial  (formerly  generic  Type  C  criteria) 
recreational 

industrial  (formerly  generic  Type  C  criteria) 


Generic  residential,  commercial,  and  industrial,  chemical-specific  cleanup  criteria  have  been 
developed  by  the  MDNR  using  standardized  exposure  and  dose  assumptions  using  algorithms 
developed  under  current  U.S.  Environmental  Protection  Agency  (EPA)  guidance.  Exposure 
assumptions  have  been  developed  and  used  to  determine  acceptable  risk  levels  for 
carcinogens  (one  in  one  hundred  thousand,  i.e.  1 0'®)  and  for  non-carcinogens  (Hazard  Quotient 
exceeding  1 ).  Interim  guidance  has  been  published  by  the  MDNR  (Operational  Memorandum 
(O.M.)  #8,  revision  4,  June  5,  1 995,  and  O.M.  #14,  revision  2,  June  6,  1  995)  which  includes 
chemical-specific  cleanup  criteria  for  residential,  commercial  and  industrial  exposures.  As  of 
July  1  995,  generic,  chemical-specific  recreational  cleanup  criteria  were  not  available  from  the 
MDNR.  Background  concentrations  of  metals  may  be  substituted  as  cleanup  goals  in  cases 
where  background  is  higher  than  the  applicable  generic  criteria.  The  default  soil  values  (Type 
A)  contained  in  O.M.  #15  (MDNR,  September  30,  1993)  may  still  be  applied  as  state-wide 
background  values. 

General  discussions  regarding  the  generic  industrial,  commercial  and  residential  exposure 
assessments,  chemical-specific  ARARs,  and  their  applicability  to  this  project  are  presented  in 
the  following  subsections. 

6. 1.2.2  Groundwater 

Contaminated  Groundwater  as  a  Threat  to  Human  Health 

Both  health-based  and  aesthetic  groundwater  values  have  been  developed  for  residential  and 
industrial/commercial  exposure  scenarios.  Algorithms  used  to  evaluate  the  exposure  scenarios 
and  develop  the  chemical-specific  values  are  included  in  O.M.  #8,  revision  4  and  O.M.  #14, 
revision  2,  copies  of  which  are  included  in  Appendix  G.  Commercial/industrial  values  were 
developed  assuming  that  groundwater  beneath  the  facility  is  used  as  an  on-facility  source  of 
drinking  water.  Inhalation  of  VOCs  released  during  showering  etc.,  were  not  evaluated  under 
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these  exposure  scenarios.  However,  if  no  significant  inhalation  risk  exists,  criteria  and/or 
exposure  control  measures  which  are  protective  for  other  routes  of  exposure  are  deemed 
protective  for  the  inhalation  pathway. 

Contaminated  Groundwater  as  a  Threat  to  Surface  Water 

Groundwater-surface  water  interface  (GSI)  values  have  been  developed  by  the  MDNR  and 
represent  the  maximum  allowable  hazardous  substance  concentration  at  the  groundwater- 
surface  water  or  the  edge  of  the  mixing  zone,  whichever  is  applicable  for  a  particular  site.  GSI 
values  are  the  same  for  both  residential  and  commercial/industrial  exposure  scenarios. 

6.1. 2.3  Soils 

Contaminated  Soils  as  a  Threat  to  Groundwater  Quality 

Procedures  and  criteria  have  been  developed  by  the  MDNR  to  evaluate  the  potential  effects 
contaminated  soils  have  or  might  have  on  groundwater  beneath  a  site.  Soil  action  levels 
judged  to  be  protective  of  groundwater  can  be  determined  through; 

■  a  comparison  of  measured  soil  concentration  to  20  times  (20x)  the  appropriate 
groundwater  criterion  (background  or  the  health-based  or  aesthetic  drinking  water) 

■  leachate  testing  (O.M.  #12,  revision  1,  September  1994) 

■  other  methods,  such  as  fate  and  transport  modeling 

The  20x  values  presented  for  residential  exposure  scenarios  are  provided  for  convenience  and 
are  not  mandatory  if  leachate  tests  or  other  methods  which  better  represent  in  situ  conditions 
support  the  use  of  a  higher  value.  Commercial/industrial  20x  values  have  not  been  published. 
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Contaminated  Soil  as  a  Threat  to  Surface  Water 


Soil  action  levels  judged  to  be  protective  of  surface  water  applying  residential  exposure 
scenarios  have  been  determined  by  MDNR  to  be  20x  the  appropriate  GSI  value. 
Commercial/industrial  20x  values  have  not  been  published.  However,  generic 
commercial/industrial  soil  cleanup  criteria  protective  of  surface  water  can  be  developed  using 
the  same  approaches  that  apply  to  soil  criteria  protective  of  groundwater  (i.e.,  leachate  testing 
or  modeling). 

Contaminated  Soil  as  a  Threat  to  Human  Health 

Direct  contact  values  have  been  developed  to  protect  residents  or  site  workers  against  long¬ 
term,  systemic  health  effects  from  ingestion  and  dermal  absorption  of  hazardous  substances 
in  soil.  The  exposure  assumptions  used  in  the  algorithms  are  discussed  in  O.M  #8,  revision 
4  and  O.M.  #14,  revision  2.  Average,  on-site  soil  concentrations,  represented  by  the  95% 
upper  confidence  level  (UCL)  on  the  arithmetic  mean,  may  be  used  to  determine  compliance 
with  the  soil  direct  contact  values.  Note  that  exposures  through  inhalation  of  VOCs  released 
from  the  soils  or  inhalation  of  particulate  contaminant  emissions  are  excluded  from  the  direct 
contact  values.  However,  if  no  significant  inhalation  risk  exists,  criteria  and/or  exposure 
control  measures  which  are  protective  for  other  routes  of  exposure  are  deemed  protective  for 
the  inhalation  pathway. 

6.1.3  Application  of  NREPA  Cleanup  Criteria  to  the  PA/SI 

An  objective  of  the  SI  is  to  determine  which  AOC  require  further  analysis  or  listing  as  IRP 
sites.  To  accomplish  this  objective  soil  and  groundwater  analytical  results  obtained  during  the 
SI  were  compared  to  the  applicable  generic  cleanup  criteria  developed  by  the  MDNR.  Only 
surface  and  subsurface  soils  and  groundwater  (AOC  C  only)  samples  were  collected  during 
this  investigation.  Surface  water  and  groundwater  surface  water  interface  criteria  are  not 
applicable  to  this  investigation  because  there  are  no  surface  water  bodies  adjacent  to  the  AOC 
investigated  during  this  SI. 
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Soil 


Information  presented  in  the  Internal  Draft  Rl  Report  (EARTH  TECH,  June  1 995)  suggests  the 
base  should  be  considered  an  industrial  facility.  Therefore,  soil  analytical  results  were 
compared  to  the  interim  chemical-specific,  industrial,  direct  contact  criteria  prepared  by  the 
MDNR.  Background  soils  metals  concentrations,  developed  during  the  Rl,  were  also 
incorporated  into  this  evaluation. 

In  addition  to  evaluating  the  direct  contact  pathway,  the  soils  were  directly  compared  to  the 
residential  20x  drinking  water  value  as  a  way  of  screening  for  constituents  which  may  be 
susceptible  to  leaching  from  the  soils  and  adversely  affecting  groundwater.  Because 
groundwater  flows  off-base,  to  areas  of  Battle  Creek  which  may  in  the  future  be  residential 
areas,  groundwater  results  were  evaluated  against  these  residential  cleanup  criteria. 

Soil  Protective  of  Groundwater 

Following  guidance  developed  by  the  MDNR  soils  are  judged  protective  of  groundwater  if  total 
chemical  concentrations  contained  within  the  soils  are  below  the  20x  health-based  drinking 
water  values  (for  organics)  or  the  higher  of: 

■  site-specific  or  default  background  concentrations 

■  20x  the  applicable  health-based  or  aesthetic  drinking  water  concentrations 

Table  6-1  presents  background  concentrations  for  surface  and  subsurface  soils  and 
groundwater  which  were  developed  during  the  Rl.  Table  6-2  lists  the  three  evaluation  criteria 
used  to  develop  soil  protective  of  groundwater  values  for  metals.  As  stated  previously,  the 
soil  protective  of  groundwater  value  is  the  higher  of  background  or  20x  the  applicable 
residential  health-based  or  aesthetic  drinking  water  criteria.  20x  the  groundwater  background 
concentrations  may  be  substituted  in  place  of  the  health-based  or  drinking  water 
concentrations  if  background  concentrations  are  higher  than  the  health-based  concentrations. 
The  soil  protective  of  groundwater  values  reproduced  on  this  table  are  not  mandatory  cleanup 
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Table  6-1 

Background  Surface  and  Subsurface  Soil  and  Groundwater  Concentrations 
110th  FW,  MIANG,  Battle  Creek,  Michigan 


MEAN 

Standard 

Deviation 

Background 

Concentration 

O 

< 

Type  A 

Value 

Background*®’ 

Background  Surface  Soils 
Antimony 

0.13 

(STD) 

0.04 

(MEAN +3  STD) 

0.25 

0,32 

0.25 

Arsenic 

3.39 

1.25 

7.14 

0.37 

5.8 

7.14 

Barium 

33.73 

14.23 

76.43 

0.42 

75 

76.43 

Beryllium 

0.17 

0.01 

0.19 

0.06 

- 

0.19 

Cadmium 

(0.05  U) 

- 

- 

- 

1.2 

1.2 

Chromium 

7.65 

3.82 

19.10 

0.50 

18 

19,10 

Copper 

4.30 

1.22 

7.96 

0.28 

32 

32 

Lead 

6.78 

3.28 

16.61 

0.48 

21 

21 

Mercury 

(0.1  U) 

- 

- 

- 

0.13 

0.13 

Nickel 

5.66 

1.92 

11.43 

0.34 

20 

20 

Selenium 

0.29 

0.10 

0.59 

0.34 

0.41 

0.59 

Silver 

(0.5  U) 

- 

- 

- 

1.0 

1.0 

Thallium 

0.30 

0.11 

0.62 

0.36 

- 

0.62 

Zinc 

14.80 

4.83 

29.30 

0.33 

47 

47 

Background  Subsurface  Soils 

Antimony 

0.14 

0.07 

0.36 

0.5 

- 

0.36 

Arsenic 

3.23 

1.11 

6.57 

0.34 

5.8 

6.57 

Barium 

6.90 

1.15 

10.36 

0,17 

75 

75 

Beryllium 

0.05 

0.01 

0.08 

0.19 

- 

0.08 

Cadmium 

(0.05  U) 

- 

- 

1.2 

1.2 

Chromium 

4.38 

0.75 

6.63 

0.17 

18 

18 

Copper 

3.85 

0.17 

4.37 

0.04 

32 

32 

Lead 

2.58 

0.36 

3.65 

0.14 

21 

21 

Mercury 

(0.1  U) 

- 

- 

- 

0.13 

0.13 

Nickel 

4.70 

0.61 

6.52 

0.13 

20 

20 

Selenium 

(0.47  U) 

- 

- 

- 

0.41 

0.41 

Silver 

(0.5  U) 

- 

- 

-- 

1.0 

1 

Thallium 

0.19 

0.09 

0.45 

0.47 

0.45 

0.45 

Zinc 

11.75 

3.90 

23.45 

0.33 

47 

47 

Background  Groundwater 

Aluminum 

62.2 

- 

- 

- 

- 

62.2 

Antimony 

18.2 

.. 

- 

- 

- 

18.2 

Arsenic 

1.3 

- 

- 

- 

- 

1.3 

Barium 

51.2 

- 

- 

- 

51.2 

Beryllium 

0.2 

- 

- 

- 

- 

0.2 

Cadmium 

1.8 

.. 

- 

- 

- 

1.8 

Calcium 

73850.0 

- 

- 

- 

- 

73850.0 

Chromium 

2.6 

- 

- 

- 

- 

2.6 

Cobalt 

3.1 

- 

- 

- 

- 

3.1 

Copper 

5.0 

- 

- 

5.0 

Iron 

356.0 

- 

- 

- 

356.0 

Lead 

2.2 

- 

- 

- 

2.2 

Magnesium 

14972.5 

- 

- 

- 

- 

14972.5 

Manganese 

807.3 

- 

- 

- 

- 

807.3 

Mercury 

0.1 

- 

- 

- 

- 

0.1 

Nickel 

9.2 

- 

- 

- 

9.2 

Potassium 

1839.9 

- 

.. 

- 

- 

1839.9 

Selenium 

1.8 

- 

- 

- 

1.8 

Silver 

2.2 

- 

- 

- 

2.2 

Sodium 

10217.5 

- 

- 

- 

- 

10217.5 

Thallium 

1.3 

- 

- 

- 

1.3 

Vanadium 

1.6 

- 

- 

- 

- 

1.6 

Zinc 

5.9 

- 

- 

- 

5.9 

soil  results  are  presented  in  mg/kg 
groundwater  results  are  presented  in  [jql\ 

(a)  CV  =  coefficient  of  variation  test;  test  must  produce  a  value  below  0.5  to  be  statistically  valid  for  granular  soils,  (MDNR,  April  1994). 
{b}  Some  data  were  rejected  resulting  in  a  data  set  of  insufficient  size  to  develop  a  background. 

(c)  Element  was  not  detected  in  the  background  samples. 

(d)  Type  A  default  values  MERA  Operational  Memorandum  #1  5  (MDNR,  Sept  30,  1993) 

(e)  Highest  of  Mean  -i-  3  STD  or  Type  A  default  value. 
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Table  6-2 

Soil  Values  Protective  of  Groundwater  -  Metals 

1 10th  FW,  MIANG,  Battle  Creek,  Michigan 
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criteria.  Leachate  testing  or  other  methods  which  better  represent  in  situ  conditions  can  be 
used  to  support  the  use  of  higher  levels  or  no  further  action.  All  soil  analytical  tables 
presented  in  this  report  contain  two  criteria;  the  generic  industrial  direct  contact  value  and  the 
soil  protective  of  groundwater  value  obtained  from  Table  6-2. 

Groundwater 

Because  groundwater  flows  off-base,  to  areas  of  Battle  Creek  which  may  in  the  future  be 
residential  areas,  the  groundwater  samples  collected  at  AOC  C  will  be  compared  to  the  interim 
residential  health-based  and  aesthetic  drinking  water  values.  Background  groundwater  metals 
concentrations,  developed  during  the  Rl,  will  be  incorporated  where  applicable,  into  this 
evaluation. 


6.2  AREA  OF  CONCERN  A  -  WASTE  ACCUMULATION  AREA 

The  field  activities  consisted  of  a  soil  gas  survey  (ten  samples;  eight  locations  identified  as 
SGI  through  SG8)  followed  by  collection  and  analysis  of  surface  and  subsurface  soil  samples 
from  borings  ASB1  and  ASB2.  Total  depths  and  the  screening  and  confirmation  sampling 
intervals  for  the  AOC  A  borings  are  presented  in  the  following  table. 


Boring  Number 

Total  Depth 

(feet  bgs) 

Field  Screen  Sample 

Intervals 

Confirmation 

Sample  Intervals 

ASB1 

27 

0-1,  5-7,  10-12, 

15-17,  20-22,  and 

25-27 

0-1 ,  5-7,  and 

25-27 

ASB2 

32 

5-7,10-12,  15-17, 

20-22,  25-27  and 

30-32 

0-2  and  25-27 
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These  activities  were  completed  during  July  1994.  Additional  surface  soil  samples  (ASSOI 
through  ASS03)  were  collected  and  analyzed  during  November  1994.  All  of  these  sampling 
locations  are  presented  on  Figure  6-1 .  The  results  of  these  activities  are  presented  in  the 
following  subsections. 

6.2.1  Geology  and  Hydrogeology 

The  soils  beneath  AOC  A  were  described  in  the  field  as  being  composed  of  brown  to 
yellowish-brown,  well-sorted,  fine-grained  sand.  Wet  sands,  indicating  saturated  conditions 
were  encountered  in  the  30  to  32  ft  sample  interval  obtained  from  boring  ASB2.  Groundwater 
flow  is  to  the  northwest  beneath  AOC  A  (Figure  3-7). 

6.2.2  Results  of  AOC  A  Screening  Activities 

The  results  of  the  soil  gas  and  soil  screening  activities  for  AOC  A  are  included  in  the  following 
subsections. 

6. 2. 2.1  Soil  Gas  Survey 

The  initial  screening  activities  at  AOC  A  consisted  of  collection  and  on-site  analysis  of  ten  soil 
gas  samples.  Location  ASG1  was  sampled  initially  and  was  vertically  profiled.  Samples 
ASGIa,  b,  and  c  were  collected  at  depths  of  5,  10,  and  20  ft,  respectively.  No  target 
compounds  or  total  VOCs  were  reported  in  these  three  samples.  The  remainder  of  the  soil  gas 
survey  at  AOC  A  was  completed  at  the  5  ft  depth  interval.  No  target  compounds  or  total 
VOCs  were  reported  in  the  remainder  of  the  SOV  survey.  Because  the  results  of  the  SOV 
survey  were  negative,  borings  ASB1  and  ASB2  were  located  in  the  general  area  where 
photographs  and  personnel  interviews  indicated  the  waste  oil  drums  were  stored  (Section 
4.0). 
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6. 2.2. 2  Soil  Screening 


Soil  samples  were  collected  from  borings  ASB1  and  ASB2  at  the  surface  and  at  5  ft  intervals 
until  the  water  table  was  encountered.  A  total  of  12  soil  samples  were  obtained  from  these 
borings  and  analyzed  for  their  VOC  content  using  the  on-site  GC.  Faint  to  possible 
hydrocarbon  odors  were  detected  and  recorded  by  the  field  team  during  the  collection  of 
samples  numbered  BCA-B1-0001  and  BCA-B1-0507.  No  target  compounds  or  total  VOCs 
were  reported  from  the  on-site  analysis  of  these  samples,  or  from  any  of  the  other  AOC  A  soil 
samples. 

6.2.3  AOC  A  -  Soil  Analytical  Results 

A  discussion  of  the  analytical  results  obtained  for  the  surface  and  subsurface  soils  are  included 
in  the  following  sections. 

6.2.3. 1  Surface  Soil 

Five  surface  soil  samples  were  collected  from  AOC  A.  The  surface  soil  analytical  results  for 
AOC  A  are  presented  in  Table  6-3,  and  are  discussed  by  compound  or  analyte  lists  (VOCs, 
SVOCs,  and  metals)  in  the  following  subsections. 

VOCs 

VOCs  were  only  analyzed  for  at  locations  ASB1  and  ASB2.  Only  the  common  laboratory 
contaminants  acetone  (1 8  to  33  yc/g/kg)  and  methylene  chloride  (7  to  53  //g/kg)  were  detected 
in  the  four  samples  collected  and  analyzed  from  AOC  A.  Neither  compound  was  detected 
in  a  concentration  greater  than  the  generic  industrial  direct  contact  or  soil  protective  of 
groundwater  values. 
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SVOCs 


Twenty-two  individual  SVOCs  were  detected  in  the  five  surface  soil  samples,  including 
compounds  from  the  PAHs  and  phthalate  ester  groups,  and  dibenzofuran,  and  carbazole. 
Individual  SVOCs,  when  detected,  were  quantified  in  concentrations  ranging  from  36  to 
1 1 ,000  //g/kg.  Di-n-butyl  phthalate  (five  detections  -  68  to  260/yg/kg),  butyl  benzyl  phthalate 
(one  detection  -  65  //g/kg)  and  bis  (2-Ethylhexyl)  phthalate  (three  detections  -  47  to  280 
//Q/kg)  were  quantified  in  the  surface  soil  samples.  Phthalate  ester  compounds  were  not 
detected  in  concentrations  exceeding  their  respective  action  levels.  Dibenzofuran  was 
detected  in  four  samples  in  concentrations  ranging  from  84  to  370//g/kg,  while  carbazole  was 
quantified  in  five  samples  in  concentrations  ranging  from  21 0  to  890  //g/kg.  Insufficient  data 
is  available  to  develop  a  direct  contact  or  soil  protective  of  groundwater  value  for  carbazole. 

Total  PAHs  concentrations,  obtained  by  summing  the  concentrations  of  individual  PAHs,  range 
from  all  individual  PAHs  non-detect  in  BCG-B2-0001  to  59,770 //g/kg  in  BCA-Bl-0001.  No 
samples  contained  individual  PAHs  in  concentrations  exceeding  their  respective  generic 
industrial  direct  contact  values.  Samples  BCA-Bl-0001  and  BCG-B1-0001  (a  field  duplicate 
pair),  ASS01 ,  ASS02,  and  ASS03  all  contained  phenanthrene  in  concentrations  exceeding  the 
soil  protective  of  groundwater  value  of  520  //g/kg.  The  distribution  of  total  PAHs  and 
phenanthrene  is  presented  in  Figure  6-2. 

Metals 

Metals  lists  were  slightly  different  for  samples  collected  from  locations  ASB1  and  ASB2  (July 
1994)  when  compared  to  samples  collected  from  locations  ASS01,  ASS02,  or  ASS03. 
Barium  was  added  to  the  metals  list  for  ASS01  through  ASS03  and  hexavalent  chromium  +  6 
was  dropped  from  the  list.  Hexavalent  chromium  was  omitted  because  the  July  1994  data 
(Table  6-3)  did  not  show  that  the  hexavalent  chromium  -1-6  was  quantified  in  AOC  A  soils  in 
concentrations  well  below  the  soil  protective  of  groundwater  values. 

The  metals  antimony,  arsenic,  barium,  beryllium,  cadmium,  chromium  (total  and  -i-6),  copper, 
lead,  nickel,  and  zinc  were  detected  in  the  surface  soils  at  AOC  A.  Of  these  ten  metals. 
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antimony,  arsenic,  barium,  beryllium,  chromium  (total),  lead,  and  zinc  were  detected  in  one 
or  more  samples  in  concentrations  exceeding  their  respective  soil  protective  of  groundwater 
values.  Arsenic  was  quantified  in  all  five  surface  soils  in  concentrations  of  6.5  to  39.6 
mg/kg.  Four  of  these  detections  exceed  the  soil  protective  of  groundwater  value  for  arsenic 
of  7.14  mg/kg.  Barium  (soil  protective  of  groundwater  value  =  75  mg/kg)  was  detected  in 
sample  BCA-SS02  at  76.7  mg/kg.  Chromium  (total)  was  found  in  all  five  samples,  but  in  only 
BCA-B1 -0001(23  mg/kg)  was  the  concentration  of  chromium  quantified  above  the  soil 
protective  of  groundwater  value  of  1 8  mg/kg.  Lead  was  detected  in  concentrations  exceeding 
the  soil  protective  of  groundwater  value  of  21  mg/kg  in  four  of  five  samples  (46.9  to  124 
mg/kg),  while  zinc  was  detected  in  three  of  five  samples  (ranging  from  53.8  to  131  mg/kg) 
in  concentrations  exceeding  the  soil  protective  of  groundwater  value  of  48  mg/kg.  Antimony 
and  beryllium  were  each  detected  in  one  and  four  samples  above  the  soil  protective  of 
groundwater  value,  respectively.  The  distribution  of  the  metals  detections  within  the  surface 
soils  which  exceed  the  soil  protective  of  groundwater  values  is  also  presented  in  Figure  6-2. 

6. 2.3.2  Subsurface  Soil 

The  analytical  results  for  the  three  AOC  A  subsurface  soil  samples  collected  during  this  SI  are 
presented  in  Table  6-4,  and  are  discussed  by  compound  or  analyte  list  (VOCs,  SVOCs,  and 
metals)  in  the  following  subsections. 

VOCs 

The  VOCs  acetone  and  methylene  chloride  (common  laboratory  contaminants)  were  detected 
in  one  or  more  of  the  subsurface  soil  samples  collected  and  analyzed  from  AOC  A. 
Methylene  chloride  was  detected  at  a  concentration  of  180  jjg/kg  (greater  than  the  20x 
residential  health-based  drinking  water  criteria  of  100  /jg/kg)  in  one  sample,  BCA-B1-0507. 
This  result  was  qualified  B  by  the  laboratory  which  indicates  some  type  of  blank 
contamination.  Acetone  was  detected  in  a  concentration  of  190  jjg/kg  (below  regulatory 
levels)  in  boring  ASB1  (25  to  27  ft). 
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SVOCs 


Twelve  individual  SVOCs  were  detected  in  the  subsurface  soil  samples,  including  compounds 
from  the  PAHs  family  and  di-n-butyl  and  bis(2-Ethylhexyl)  phthalate.  Neither  of  the  phthalate 
esters  were  detected  in  concentrations  exceeding  their  respective  generic  industrial  direct 
contact  or  soils  protective  of  groundwater  values.  PAHs  were  only  detected  in  the  25  to  27 
ft  sample  interval  analyzed  from  boring  ASB1.  Individual  PAHs  quantified  in  BCA-B1-2527 
ranged  from  96  to  250  /jg/kg,  while  the  total  PAHs  concentration,  obtained  by  summing  the 
concentrations  of  individual  PAHs,  is  1596  /ig/kg.  No  individual  PAHs  was  detected  in  a 
concentration  greater  than  their  generic  industrial  direct  contact  or  soils  protective  of 
groundwater  values. 

Metals 

The  metals  antimony,  arsenic,  beryllium,  chromium  (total  only),  copper,  lead,  nickel,  and  zinc 
were  detected  in  the  subsurface  soils  at  AOC  A.  Of  these  eight  metals,  antimony,  arsenic, 
lead,  and  nickel  were  detected  in  one  or  more  samples  at  concentrations  exceeding  their 
respective  soils  protective  of  groundwater  values.  No  metals  were  detected  in  concentrations 
exceeding  the  generic  industrial  direct  contact  values.  Antimony  was  detected  in  the  5  to  7 
ft  interval  from  ASB1  in  a  concentration  of  4.3  mg/kg  (soil  protective  of  groundwater  value 
==  0.36  mg/kg).  Arsenic  (soil  protective  of  groundwater  value  =  6.57  mg/kg)  and  lead  (soil 
protective  of  groundwater  value  =  21  mg/kg)  were  quantified  in  sample  BCA-B1-0507  at 
concentrations  of  75.4  and  33  mg/kg,  respectively.  Nickel  was  detected  in  BCA-B1-2527  at 
a  concentration  of  299  mg/kg.  The  soil  protective  of  groundwater  value  for  nickel  is  20 
mg/kg.  The  distribution  of  the  metal  detections  which  exceed  the  soil  protective  of 
groundwater  values  for  the  subsurface  soils  is  presented  in  Figure  6-3. 

6.3  AREA  OF  CONCERN  B  -  MOTOR  POOL  DRAINAGE  DITCH 

The  field  activities  consisted  of  a  soil  gas  survey  (17  samples;  15  locations  numbered  SGI 
through  SGI  5)  followed  by  collection  and  analysis  of  surface  and  subsurface  soil  samples 
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from  borings  BSB1  through  BSB4.  Total  depths  and  the  screening  and  confirmation  sampling 
intervals  for  the  AOC  B  borings  are  presented  in  the  following  table. 


Boring  Number 

Total  Depth  (feet 
bgs) 

Field  Screen  Sample 
Intervals 

Confirmation  Sample 
Intervals 

SB1 

27 

0-2,  5-7,  10-12,  15-17,- 
20-22  and  25-27 

0-2  and  25-27 

BSB2 

21 

0-2,  5-7,  10-12,  15-17,- 
20-22  and  25-27 

0-2  and  20-22 

BSB3 

11 

0-2,  5-7,  and  10-12 

0-2  and  10-11 

BSB4 

12 

0-2,  5-7,  and  10-12 

0-2,  5-7,  and 

10-12 

All  AOC  B  sampling  locations  are  presented  in  Figure  6-4.  The  results  of  these  activities  are 
presented  in  the  following  subsections. 

6.3.1  Geology  and  Hydrogeology 

The  soils  beneath  AOC  B  were  described  in  the  field  as  being  composed  of  yellowish-brown, 
well-sorted,  fine-grained  sand.  These  sands  generally  contained  minor  amounts  of  gravel.  The 
soils  (based  on  this  SI)  show  little  variation  across  the  AOC.  Refusal  of  the  Geoprobe®  rods 
at  1 1  and  1  2  ft  during  the  sampling  of  borings  BSB3  and  BSB4,  respectively,  has  been 
interpreted  to  indicate  that  gravel-rich  zones  exist  beneath  the  northwestern  portion  of  the 
AOC  B.  Because  the  ground  surface  slopes  from  the  southeast  (BSB1 )  towards  the  northwest 
(borings  BSB2,  BSB3  and  BSB4)  the  depth  to  groundwater  varies  across  the  AOC  B.  Wet 
sands,  indicating  saturated  conditions,  were  encountered  in  the  25  to  27  ft  sample  interval 
obtained  from  boring  BSB2,  while  the  same  subsurface  interval  from  boring  BSB1  (located  at 
a  higher  elevation  than  BSB2),  was  described  as  containing  very  moist  sand.  Groundwater 
flow  is  to  the  northwest  across  AOC  B  (Figure  3-7). 

6.3.2  Screening  Activities 

The  results  of  the  soil  gas  and  soil  screening  activities  for  AOC  B  are  included  in  the  following 
subsections. 
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6.3.2.1  Soil  Gas  Survey 


The  initial  screening  activities  at  AOC  B  consisted  of  collection  and  on-site  analysis  of  1 7  soil 
gas  samples.  The  survey  results  are  presented  on  Figure  6-4.  Location  BSG1  was  vertically 
profiled.  Samples  BSG 1  a,  b,  and  c  were  collected  at  depths  of  5,  1 0,  and  20  ft,  respectively. 
TCE/cis-1 ,2  -  DCE  was  detected  in  BSG1  a  at  a  concentration  of  5.2  jug/l  of  air,  while  toluene 
was  detected  in  BSGIb  at  a  concentration  of  45.83  /yg/l  of  air.  No  target  compounds  were 
reported  in  the  BSG1  c.  The  remainder  of  the  soil  gas  survey  at  AOC  B  was  completed  at  the 
5  ft  depth  interval.  Target  compounds  or  total  VOCs  were  also  detected  in  soil  gas  samples 
BSG2,  -3,  -7,  -10,  -11  (duplicate),  -13,  -14,  and  -15  (Appendix  A).  The  results  of  this  SOV 
survey  were  used  to  select  boring  locations.  Individual  boring  numbers  and  the  rationale  used 
to  select  each  boring  location  is  included  in  the  following: 

•  BSB1  -  located  by  SOV  sample  location  BSG1 

•  BSB2  -  located  by  SOV  sample  location  BSG7 

•  BSB3  -  located  between  SOV  sample  locations  BSG1 1  and  -13 

•  BSB4  -  located  between  SOV  sample  locations  BSG  14  and  -15 

6.3. 2.2  Soil  Screening 

Soil  samples  were  collected  from  borings  BSB1  through  BSB4  at  the  surface  and  at  5  ft 
intervals  until  the  water  table  was  encountered.  A  total  of  18  soil  samples  were  obtained 
from  these  borings  and  analyzed  for  their  VOC  content  using  the  on-site  GC.  No  target 
compounds  or  total  VOCs  were  reported  from  the  on-site  analysis  of  these  soils.  The  absence 
of  target  or  total  VOC  detections,  as  quantified  on  the  field  GC,  is  consistent  with  the 
absence  of  field  PID  detections  and  the  lack  of  noticeable  hydrocarbon  odors  detected  during 
the  collection  of  the  AOC  B  soils. 
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6.3.3  AOC  B  -  Soil  Analytical  Results 


A  discussion  of  the  analytical  results  obtained  for  the  surface  and  subsurface  soils  is  included 
in  the  following  sections. 

6.3.3. 1  Surface  Soil 


The  surface  soil  analytical  results  for  AOC  B  are  presented  in  Table  6-5,  and  are  discussed  by 
compound  or  analyte  list  (VOCs,  SVOCs,  and  metals)  in  the  following  subsections. 

VOCs 


Only  the  common  laboratory  contaminants  acetone  (23  to  69  /jgikg)  and/or  methylene  chloride 
(9  to  59  /jglkg)  were  detected  in  the  four  surface  soil  samples  collected  and  analyzed  from 
AOC  B.  Neither  compound  was  detected  in  a  concentration  greater  than  the  generic  industrial 
direct  contact  value  or  soil  protective  of  groundwater  values. 

SVOCs 


Twenty-two  individual  SVOCs  were  detected  in  the  surface  soil  samples,  including  compounds 
from  the  PAHs  and  phthalate  ester  groups,  and  carbazole.  Individual  SVOCs,  when  detected, 
were  quantified  in  concentrations  ranging  from  30  to  1 ,800  fjgikg.  Di-n-butyl  phthalate  (one 
detection  -  45  yug/kg)  and  bis  (two-Ethylhexyl)  phthalate  (2  detections  -  160  and  230  fjg/kg) 
were  quantified  in  the  surface  soil  samples.  Carbazole  (65  //g/kg)  was  found  in  sample  BCB- 
B1-0001.  Phthalate  ester  compounds  were  not  detected  in  concentrations  exceeding  their 
regulatory  levels.  Cleanup  criteria  have  not  been  developed  for  carbazole.  Total  PAH 
concentrations  in  the  surface  soil  samples  were  obtained  by  summing  the  concentrations  of 
individual  PAHs  and  range  from  745  yug/kg  in  BCB-B4-0001  to  9,266  yug/kg  in  BCB-B1-0001. 
Phenanthrene  (one  detection  -  650  mg/kg)  was  quantified  in  sample  BCB-B1-0001  in  a 
concentration  exceeding  the  soil  protective  groundwater  value  of  520yug/kg.  The  distribution 
of  total  PAHs  and  phenanthrene  is  presented  in  Figure  6-5. 
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TABLE  6-5  AREA  OF  CONCERN  B:  MOTOR  POOL  DRAINAGE  DITCH 
SURFACE  SOIL  ANALYTICAL  RESULTS 
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DRAINAGE  SWALE  PAH=745  ug/kg 

(IRP  Site  2)  Arsenic  1 1 .40  mg/kg 

Antimony  3,2  mg/kg 
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Metals 


The  metals  antimony,  arsenic,  beryllium,  cadmium,  chromium  (total  and  +6),  copper,  lead, 
nickel,  and  zinc  were  detected  in  the  surface  soils  at  AOC  B.  Of  these  nine  metals,  antimony, 
arsenic,  beryllium,  cadmium,  chromium  (total),  lead,  and  zinc  were  detected  in  one  or  more 
samples  in  concentrations  exceeding  their  respective  soil  protective  of  groundwater  values. 
Arsenic  and  lead  concentrations  exceed  the  soil  protective  of  groundwater  values  in  three  of 
four  and  two  of  four  samples  collected  at  AOC  B,  respectively.  Arsenic  (soil  protective  of 
groundwater  value  =  7.14  mg/kg)  concentrations  range  from  3  to  1 1 .4  mg/kg,  while  lead  (soil 
protective  of  groundwater  value  =  21  mg/kg)  concentrations  range  from  1 3.7  to  200  mg/kg. 
Cadmium,  chromium  (total),  and  zinc  were  detected  in  concentrations  exceeding  the  soil 
protective  of  groundwater  value  only  in  sample  BCB-B2-0002.  Antimony  was  detected  in  one 
sample,  BCB-B4-0002,  at  a  concentration  of  3.2  mg/kg,  exceeding  the  soil  protective  of 
groundwater  values  of  0.36  mg/kg.  Beryllium  was  detected  above  the  soil  protective  of 
groundwater  value  of  0.08  mg/kg  within  the  surface  soils  in  three  samples  (0.16  to  0.22 
mg/kg).  The  distribution  of  the  metals  detections  which  exceed  the  soil  protective  of 
groundwater  values  is  also  presented  in  Figure  6-5. 


6. 3. 3. 2  Subsurface  Soil 

The  subsurface  soil  analytical  results  for  the  five  AOC  B  soil  samples  collected  and  analyzed 
during  this  SI  are  presented  in  Table  6-6,  and  are  discussed  by  compound  and  analyte  list 
(VOCs,  SVOCs,  and  metals)  in  the  following  subsections.  Sample  BCG-B4-1012  is  a  field 
duplicate  of  sample  BCB-B4-1012. 

VOCs 

The  common  laboratory  contaminants  acetone  (21  to  44/yg/kg)  and/or  methylene  chloride  (0.6 
to  10  /yg/kg)  were  detected  in  all  five  of  the  subsurface  soil  samples  collected  and  analyzed 
from  AOC  B.  Neither  compound  was  detected  in  a  concentration  greater  than  the  generic 
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industrial  direct  contact  value  or  soil  protective  of  groundwater  value  for  that  particular 
compound. 

SVQCs 


Only  two  SVOCs,  di-n-butyl  phthalate  (three  detections  -  45  to  140  //g/kg)  and  bis  (2- 
Ethylhexyl)  phthalate  (three  detections  -  1  50  to  600  /yg/kg)  were  quantified  within  the  five 
subsurface  soil  samples  collected  and  analyzed  from  AOC  B.  Neither  compound  was 
detected  in  a  concentration  greater  than  the  generic  industrial  direct  contact  value  or  soil 
protective  of  groundwater  value  for  that  particular  compound. 

Metals 


The  metals  antimony,  arsenic,  beryllium,  chromium  (total  only),  copper,  lead,  mercury,  nickel, 
and  zinc  were  detected  in  the  subsurface  soils  at  AOC  B.  Of  these  nine  metals,  antimony, 
arsenic,  beryllium,  mercury,  and  nickel  were  detected  in  one  or  more  samples  in 
concentrations  exceeding  their  respective  soil  protective  of  groundwater  values.  No  metals 
were  detected  in  concentrations  exceeding  their  generic  industrial  direct  contact  values. 
Antimony  was  detected  in  three  samples  in  concentrations  ranging  from  3.5  to  4.7  mg/kg. 
These  concentrations  exceed  the  antimony  soil  protective  of  groundwater  value  of  0.36 
mg/kg.  Arsenic  concentrations  in  two  samples  (8.5  and  12.7  mg/kg)  exceed  the  soil 
protective  of  groundwater  value  of  6.57  mg/kg.  Mercury  (soil  protective  of  groundwater  value 
=  0.13  mg/kg)  was  quantified  in  sample  BCG-B4-1012  at  a  concentration  of  0.15  mg/kg, 
while  nickel  (soil  protective  of  groundwater  value  =  20  mg/kg)  was  quantified  in  sample  BCB- 
B4-101 2  at  a  concentration  of  21.3  mg/kg.  The  distribution  of  the  metals  detections  which 
exceed  their  respective  soil  protective  of  groundwater  values  for  the  subsurface  soils  is 
presented  in  Figure  6-6. 

6.4  AREA  OF  CONCERN  C  -  FORMER  FIRE  TRAINING  AREA  SOUTH 

The  field  activities  completed  in  July  1994  consisted  of  a  soil  gas  survey  (22  samples;  20 
locations  numbered  SGI  through  SG20)  followed  by  collection  and  analysis  of  surface  and 
subsurface  soil  samples  from  borings  CSB1  through  CSB7,  and  groundwater  screening 
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samples  numbered  BCC-W5  through  W7.  Total  depths  and  the  screening  and  confirmation 
sampling  intervals  for  the  AOC  C  borings  are  presented  in  the  following  table. 


Boring  Number 

Total  Depth  (feet  bgs| 

Field  Screen  Sample  Intervals 

Confirmation  Sample  Intervals 

CSB1 

17 

0-2,  5-7,  10-12,  and  15-17 

0-2  and  10-12 

CSB2 

12 

0-2,  5-7,  and  10-12 

0-2,  5-7,  and  10-12 

CSB3 

16 

0-2,  5-7,  10-12,  and  14-16 

0-2  and  14-16 

CSB4 

12 

0-2,  5-7,  and  10-12 

0-2  and  10-12 

CSB5 

12 

... 

10-12 

CSB6 

12 

... 

10-12 

CSB7 

12 

... 

10-12 

During  November  1 994  sample  location  CSB2  was  resampled  at  the  1 0  to  1 2  ft  depth  interval 
and  analyzed  for  polychlorinated  biphenyls  (PCBs)  and  TCLP  (semi-volatile  fraction  only).  One 
groundwater  sample  was  collected  from  this  location  and  analyzed  for  VOCs,  SVOCs,  and 
metals  (filtered  and  unfiltered).  All  AOC  C  sampling  locations  are  presented  in  Figure  6-7.  The 
results  of  these  activities  are  presented  in  the  following  subsections. 

6.4.1  Geology  and  Hydrogeology 

The  soils  beneath  AOC  C  were  described  in  the  field  as  being  composed  of  brown  to  yellowish 
brown,  well-sorted,  loose  fine-grained  sand.  Wet  sands,  indicating  saturated  conditions,  were 
encountered  in  the  15  to  17  ft  sample  interval  obtained  from  CSB1.  Groundwater  flow  is 
assumed  to  be  to  the  northwest  beneath  AOC  C  (Figure  3-7). 

6.4.2  Results  of  AOC  C  Screening  Activities 

The  results  of  the  SOV  survey  and  soil  and  groundwater  screening  activities  for  AOC  C  are 
included  in  the  following  subsections. 
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6.4.2. 1  SOV  and  Groundwater  Screening  Survey 


The  screening  results  obtained  from  the  AOC  C  SOV  and  groundwater  screening  activities  are 
described  below: 

•  Initially,  location  CSG1  was  vertically  profiled;  samples  CSGIa,  b,  and  c  were 
collected  at  the  5,  10  and  20  ft  depth  intervals.  Upon  retrieval  of  the  probe  rods, 
a  hydrocarbon  odor  was  detected  on  the  rods  that  were  driven  into  the  ground  to 
a  depth  greater  than  approximately  15  ft  below  ground  surface  (bgs).  No  target 
compounds  or  total  VOCs  were  detected  in  these  samples. 

•  Sample  locations  CSG2  through  CSG18  (all  collected  from  the  5  ft  depth  interval) 
were  then  sampled.  Sample  CSG1 3  contained  TCE/cis-1 ,2-DCE  at  a  concentration 
of  4.85  ijqI\  of  air.  No  target  compounds  or  total  VOCs  were  detected  in  samples 
CSG2  through  CSG1  2  and  CSG1 4  through  CSG1 8. 

•  Two  additional  samples,  numbered  CSG1 9  and  CSG20  were  collected  from  the  1 5 
ft  depth  interval  from  within  the  northernmost  bermed  area  (Figure  #6-7).  A 
hydrocarbon  odor  was  detected  on  the  rods  retrieved  from  location  CSG19.  No 
target  compounds  or  total  VOCs  were  detected  in  these  samples. 

•  Groundwater  screening  samples  W5,  W6,  and  W7  (Figure  6-7)  were  collected  and 
analyzed  for  their  VOC  content  using  the  field  GC.  Each  groundwater  screening 
sample  was  collected  at  depths  between  14  and  16  ft  bgs.  No  target  compounds 
or  total  VOCs  were  detected  in  these  samples. 

Soil  borings  CSB1  and  CSB2  were  located  inside  the  northernmost  bermed  area  by  SOV 
locations  CSG1  and  CSG19  (hydrocarbon  odors).  Borings  CSB3  and  CSB4  were  located  in 
the  southern  previously  bermed  area.  Borings  CSB5,  CSB6,  and  CSB7  were  advanced  to 
define  the  limits  of  the  suspected  contamination  detected  during  the  sampling  of  CSB2. 
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6.4.3  AOC  C  -  Soil  Analytical  Results 


Soil  samples  were  initially  collected  from  borings  CSB1  through  CSB4  at  the  surface  and  at 
5  ft  intervals  until  the  water  table  was  encountered.  Additional  samples  were  collected  from 
borings  CSB5  through  CSB7  from  the  1 0  to  1  2  ft  bgs  interval  only.  A  total  of  20  soil  samples 
were  obtained  from  these  borings  and  were  analyzed  for  their  VOC  content  using  the  on-site 
GC.  During  the  analysis  of  sample  BCC-B2-1012  the  detector  connected  to  the  on-site  GC 
became  saturated  with  hydrocarbons.  No  other  samples  contained  target  compounds  or  total 
VOCs.  The  results  of  the  field  GC  analysis  is  consistent  with  the  field  PID  readings  obtained 
during  the  collection  of  the  AOC  C  samples. 

6.4.3. 1  Surface  Soil 

The  surface  soil  analytical  results  for  AOC  C  are  presented  in  Table  6-7,  and  are  discussed  by 
compound  type  and  analyte  list  (VOCs,  SVOCs,  and  metals)  in  the  following  subsections. 

VQCs 


The  common  laboratory  contaminants  acetone  (11  to  19  //g/kg)  and  methylene  chloride  (5  to 
1 5  /vg/kg)  were  detected  in  one  or  more  of  the  four  surface  soil  samples  collected  and 
analyzed  from  AOC  C.  Neither  compound  was  detected  in  a  concentration  greater  than  their 
respective  generic  industrial  direct  contact  values  or  soil  protective  of  groundwater  values. 

SVOCs 

Only  two  SVOCs  were  detected  in  the  surface  soil  samples.  Both  compounds  were  members 
of  the  phthalate  ester  group.  Di-n-butyl  phthalate  was  detected  in  all  four  samples  at 
concentrations  of  74  to  1  20  /jg/kg,  while  bis(2-Ethylhexyl)  phthalate  was  quantified  in  three 
of  the  four  samples  at  concentrations  ranging  from  38  to  140  yug/kg.  Neither  compound  was 
detected  in  a  concentration  greater  than  their  respective  generic  industrial  direct  contact 
values  or  soil  protective  of  groundwater  values. 
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Metals 


The  metals  arsenic,  beryllium,  cadmium,  chromium  (total  and  +6),  copper,  lead,  nickel,  and 
zinc  were  detected  in  the  surface  soils  at  AOC  C.  Of  these  eight  metals,  only  arsenic  and 
beryllium  were  detected  at  concentrations  exceeding  their  soil  protective  of  groundwater 
values.  Arsenic  was  quantified  in  sample  BCC-B2-0002  at  a  concentration  of  8.7  mg/kg, 
which  is  above  the  soil  protective  of  groundwater  value  of  7.14  mg/kg,  while  beryllium  (0.14 
mg/kg)  was  detected  in  BCC-B4-0002  at  a  concentration  exceeding  its  soil  protective  of 
groundwater  value  of  0.08  mg/kg.  Analytical  results  illustrating  which  compounds  were 
detected  within  the  surface  soils  above  soil  protective  of  groundwater  values  are  shown  in 
Figure  6-8. 

6.4.3. 2  Subsurface  Soil 

The  subsurface  soil  analytical  results  for  the  eight  AOC  C  soil  samples  collected  and  analyzed 
during  this  SI  are  presented  in  Table  6-8  and  are  discussed  by  compound  list  (VOCs,  SVOCs, 
and  metals)  in  the  following  subsections.  Sample  BCC-B2-1012  was  analyzed  for  VOCs, 
SVOCs,  and  metals  during  the  July  1 994  field  event.  The  same  location  was  resampled  and 
analyzed  for  PCBs  and  TCLP  (semi-volatile  fraction  only)  during  November  1994.  Sample 
BCG-B7-1012  is  a  field  duplicate  of  sample  BCC-B7-1012. 


VOCs 

The  common  laboratory  contaminants  acetone  (10  to  140  //g/kg)  and/or  methylene  chloride 
(8  to  87  //g/kg)  were  detected  in  all  nine  of  the  subsurface  soil  samples  collected  and  analyzed 
from  AOC  C.  Neither  analyte  was  detected  in  a  concentration  greater  than  their  respective 
generic  industrial  direct  contact  values  or  soil  protective  of  groundwater  values. 
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AREA  OF  CONCERN  C 


LEGEND 

CSB4#  Soil  Boring  Location 
W6  Q  Groundwater  Screening  Location 
BCCGW1  ©  Groundwater  Confirmation  Location 
■■  ■■  AOC  ”C“  Boundary 
Tree  Area 


Scale  r=30' 

30  feet 


INSTALLATION  RESTORATION  PROGRAM 
H  110TH  RGHTER  GROUP  MICHIGAN  ANG 
BATTLE  CREEK,  MICHIGAN 


Approximate  Extent  of  Subsurface 
Zone  Containing  Hydrocarbons 


ND  >  PA  451 


no  compounds  detected 
in  concentrations  greater 
than  PA  451  Criteria 


AREA  OF  CONCERN  C: 

RRE  TRAINING  AREA  -  SOUTH 
SOIL  ANALYTICAL  SUMMARY 


FIGURE  6-8 
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SVOCs  and  PCBs 


Only  two  SVOCs  were  detected  in  the  subsurface  soil  samples.  Both  compounds  were 
members  of  the  phthalate  ester  group.  Di-n-butyl  phthalate  was  detected  in  eight  of  the  nine 
samples  in  concentrations  ranging  from  40  to  160  /t/g/kg,  while  bis(2-Ethylhexyl)  phthalate 
was  quantified  in  six  of  the  nine  samples  in  concentrations  ranging  from  54  to  320  //g/kg. 
Neither  compound  was  detected  in  a  concentration  greater  than  the  generic  industrial  direct 
contact  value  or  soil  protective  of  groundwater  value  for  that  respective  compound. 

Sample  BCC-B2-1012  contained  relatively  high  levels  of  tentatively  identified  compounds 
(TICs).  Concentrations  of  the  twenty  TICs  (hydrocarbons),  quantified  during  the  library  search 
completed  by  the  laboratory,  ranged  from  6,900  to  68,000  /yg/kg.  By  necessity,  the  sample 
was  diluted  (approximately  20:1)  to  quantify  the  relatively  high  concentrations  of  the  TICs  in 
this  sample.  The  high  dilution  factor  applied  to  this  soil  sample  resulted  in  elevated  detection 
limits  for  the  target  SVOCs,  all  of  which  were  quantified  as  non-detects.  The  potential  exists 
that  SVOCs  exist  within  the  soils.  However,  these  compounds  could  not  be  quantified 
because  of  the  large  number  of  interfering  peaks  (TICs)  on  the  chromatogram.  Based  on 
information  obtained  from  an  analysis  of  the  chromatogram  from  this  sample,  additional 
analyses  for  TCLP  (semi-volatile  fraction  only)  and  PCBs  were  completed  on  this  sample.  One 
PCB  compound,  Aroclor-1 260,  was  quantified  in  BCC-B2-1012  at  a  concentration  of  21.5 
/yg/kg.  The  generic  industrial  direct  contact  value  for  PCBs  is  17,000  /yg/kg.  No  soil 
protective  of  groundwater  value  exists  for  PCBs.  No  SVOCs  (by  TCLP)  were  quantified  above 
the  reporting  limits  in  sample  BCC-B2-1012.  TCLP  analytical  results  are  included  in 
Appendix  E. 

Metals 


The  metals  antimony,  arsenic,  chromium  (total  and  +6  valence),  copper,  lead,  nickel,  and 
zinc  were  detected  in  the  subsurface  soils  at  AOC  C.  Chromium  -f-6  and  antimony  were 
detected  in  one  and  two  samples,  respectively.  The  remaining  metals,  arsenic,  chromium, 
copper,  lead,  nickel,  and  zinc  were  detected  more  frequently  (five  to  nine  times).  Of  these  six 
metals,  only  antimony,  arsenic  and  nickel  were  detected  in  concentrations  exceeding  their 
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respective  soil  protective  of  groundwater  values.  No  metals  were  detected  above  their 
respective  generic  industrial  direct  contact  values.  Arsenic  concentrations  exceed  the  soil 
protective  of  groundwater  values  of  6.57  mg/kg  in  samples  BCC-B2-0507  (8.2  mg/kg)  and 
BCC-B7-01012  (8.3  mg/kg),  while  nickel  concentrations  exceed  the  soil  protective  of 
groundwater  value  (20  mg/kg)  in  samples  BCC-B3-1416  and  BCC-B4-1012.  Antimony  was 
detected  above  its  soil  protective  of  groundwater  value  (0.36  mg/kg)  in  two  samples,  BCC- 
B7-1012  (6  mg/kg)  and  BCC-B5-1012  (3.4  mg/kg).  The  distribution  of  metals  detections 
above  the  soil  protective  of  groundwater  values  are  included  on  Figure  6-8. 


6.4.4  AOC  C  -  Groundwater  Analytical  Results 

Based  upon  the  subsurface  soil  sampling  results  from  BCC-B2-1012  it  was  suspected  that 
hydrocarbons  had  migrated  to  the  groundwater  surface  (estimated  to  be  at  approximately  14 
ft)  beneath  the  northernmost  bermed  areas.  One  confirmation  groundwater  sample  (BCC- 
GW1 )  was  collected  at  location  CSB2  to  investigate  this  possibility.  BCC-GW1  was  collected 
from  a  depth  interval  of  14  to  1 6  ft  bgs  using  Geoprobe®  sample  collection  methods.  This 
sample  was  analyzed  for  VOCs,  SVOCs,  and  metals  (filtered  and  unfiltered)  in  an  analytical 
laboratory.  Analytical  results  are  presented  in  Table  6-9.  No  groundwater  monitoring  wells 
exist  at  the  AOC  C.  Extrapolating  the  groundwater  flow  direction  from  Site  4  towards  AOC 
C  (Figures  3-7  and  3-8)  suggests  that  groundwater  flow  is  to  the  west/northwest  beneath 
AOC  C. 

VOCs 

Methylene  chloride  (a  common  laboratory  contaminant)  and  xylenes  (total)  were  detected  in 
this  groundwater  sample  at  concentrations  of  0.9  and  0.8  A9/I/  respectively.  Both  compounds 
were  quantified  in  concentrations  less  than  their  respective  generic  residential  health-based 
drinking  water  values. 
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SVOCs 


Only  two  SVOCs  were  detected  in  groundwater  sample  BCC-GWl;  2-methylnapthalene  (4 
/;g/l  and  bis(2-Ethylhexyl)  phthalate  (2  //g/l).  Bis  (2-Ethylhexyl)  phthalate  was  quantified  in  a 
concentration  less  than  the  generic  residential  health-based  drinking  water  value  of  6  ;C/g/l. 
According  to  guidance  contained  in  the  MERA  Operational  Memorandum  #8,  Revision  4 
(MDNR,  June  5,  1 995)  inadequate  data  is  available  to  develop  criteria  for  2-methylnapthalene. 

Metals 


The  metals  arsenic,  barium,  copper  (unfiltered  sample  only),  and  zinc  (unfiltered  sample  only) 
were  detected  in  groundwater  sample  BCC-GWl .  No  metals  were  detected  in  concentrations 
exceeding  their  respective  generic  residential  health-based  drinking  water  values. 


6.5  AREA  OF  CONCERN  D  -  FORMER  FIRE  TRAINING  AREA  WEST 

The  field  activities  consisted  of  a  soil  gas  survey  (14  samples;  12  locations  numbered  SGI 
through  SGI  2)  followed  by  collection  and  analysis  of  surface  and  subsurface  soil  samples 
from  borings  DSB1  and  DSB2.  Total  depths,  screening,  and  confirmation  sampling  intervals 
for  AOC  D  borings  are  presented  in  the  following  table. 


Boring  Number 

Total  Depth 

(feet  bgs) 

Field  Screen  Sample 

Intervals 

Confirmation 

Sample  Intervals 

DSB1 

27 

0-2,  5-7,  15-17, 

20-22,  and  25-27 

0-2  and  25-27 

DSB2 

7 

0-2,  and  5-7 

0-2  and  5-7 

All  AOC  D  sampling  locations  are  presented  in  Figure  6-9.  The  results  of  these  activities  are 
presented  in  the  following  subsections. 
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6.5.1  Geology  and  Hydrogeology 


The  soils  beneath  AOC  D  were  described  in  the  field  as  being  composed  of  yellowish-brown, 
well-sorted,  fine-grained  sand.  The  sands  themselves  did  not  contain  significant  amounts  of 
gravel.  However,  distinct  gravel  layers  were  encountered  in  the  subsurface  beneath  AOC  D. 
Refusal  of  the  Geoprobe®  rods  occurred  at  1 1  and  8  ft  bgs  during  the  sampling  of  borings 
DSB1  and  DSB2,  respectively.  Three  attempts  were  made  to  collect  the  10  to  12  ft  bgs 
sample  from  DSB1 .  After  the  third  attempt,  the  sample  interval  was  skipped  and  the  boring 
advanced  to  the  15  to  17  ft  bgs  sample  interval.  Five  attempts  (in  roughly  a  20  ft  radius 
around  location  DSB2)  were  made  to  advance  the  Geoprobe®  rods  below  8  ft  bgs  before 
determining  that  refusal  was  reached.  In  both  cases,  refusal  was  interpreted  to  be  due  to  the 
gravel-rich  zones  existing  in  the  subsurface.  Damp  sands,  interpreted  to  be  the  beginning  or 
the  top  of  the  saturated  zone,  were  encountered  in  the  25  to  27  ft  sample  interval  obtained 
from  boring  DSB1 .  Groundwater  flow  is  toward  the  northwest  beneath  AOC  D  (Figure  3-7). 

6.5.2  Results  of  AOC  D  Screening  Activities 

The  results  of  the  soil  gas  and  soil  screening  activities  for  AOC  D  are  included  in  the  following 
subsections. 

6.5.2. 1  Soil  Organic  Vapor  Survey 

The  initial  screening  activities  at  AOC  D  consisted  of  collection  and  on-site  analysis  of  14  soil 
gas  samples.  Location  SGI  was  vertically  profiled.  Samples  SGI  a,  b,  and  c  were  collected 
at  depths  of  5,  10,  and  20  ft,  respectively.  TCE/cis  -  1,2  -  DCE  was  detected  at  all  three 
depths  sampled  at  location  DSG1 .  Sample  DSG6  contained  TCE/cis-1 ,2-DCE,  PCE,  and  total 
VOCs  at  concentrations  of  17.79,  31.56,  and  49.35  //g/l  of  air.  No  other  SOV  samples 
collected  and  analyzed  from  AOC  D  contained  target  compounds  or  total  VOCs.  Based  on 
data  collected  during  the  SOV  survey  two  borings  were  advanced  at  AOC  D.  Boring  DSB1 
was  located  by  SG6  and  SGI  (the  two  SOV  samples  which  contained  target  compounds). 
Boring  DSB2  was  located  south  of  boring  DSB1  and  was  placed  in  this  location  to  provide 
representative  geographic  coverage  across  the  AOC  D. 
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6.5.2.2  Soil  Screening 


Soil  samples  were  collected  from  borings  DSB1  at  the  surface  and  at  5  ft  intervals  until  the 
water  table  was  encountered.  DSB2  was  sampled  at  the  surface  and  to  a  depth  of  8  ft  bgs. 
The  seven  soil  samples  obtained  from  these  borings  were  analyzed  for  their  VOC  content 
using  the  on-site  GC.  No  target  compounds  or  total  VOCs  were  reported  from  the  on-site 
analysis  of  these  soils.  The  absence  of  target  or  total  VOC  detections,  as  quantified  on  the 
field  GC,  is  consistent  with  the  absence  of  field  PID  detections  and  the  lack  of  noticeable 
hydrocarbon  odors  detected  during  the  collection  of  the  AOC  D  samples. 

6.5.3  AOC  D  -  Soil  Analytical  Results 

A  discussion  of  the  analytical  results  obtained  for  the  AOC  D  surface  and  subsurface  soils  is 
included  in  the  following  sections. 

6.5.3.1  Surface  Soil 

The  surface  soil  analytical  results  for  AOC  D  are  presented  in  Table  6-10,  and  are  discussed 
by  compound  list  (VOCs,  SVOCs,  and  metals)  in  the  following  subsections. 

The  ground  surface  at  AOC  D  was,  in  most  places,  covered  with  coal  particles.  However,  the 
ground  surface  at  locations  DSB1  and  DSB2  did  not  contain  significant  amounts  of  coal. 

VOCs 


Only  the  common  laboratory  contaminants,  acetone  (one  detection  -  19  //g/kg)  and/or 
methylene  chloride  (two  detections  -  each  9  fjgikg)  were  detected  in  the  surface  soil  samples 
collected  and  analyzed  from  AOC  D.  Neither  compound  was  detected  in  a  concentration 
greater  than  its  corresponding  generic  industrial  direct  contact  values  or  soil  protective  of 
groundwater  value. 
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SVOCs 


Only  two  SVOCs  were  detected  in  the  surface  soil  samples.  Both  compounds  were  members 
of  the  phthalate  ester  group  of  compounds.  Di-n-butyl  phthalate  and  bis(2-Ethylhexyl) 
phthalate  were  quantified  in  the  two  soil  samples  at  relatively  low  concentrations;  36  to  57 
//g/kg.  Neither  compound  was  detected  in  a  concentration  greater  than  their  respective 
generic  industrial  direct  contact  values,  or  soil  protective  of  groundwater  value. 

Metals 


The  metals  arsenic,  beryllium,  chromium  (total  and  +6  valence),  copper,  lead,  mercury, 
nickel,  and  zinc  were  all  detected  in  both  surface  soil  samples  collected  and  analyzed  from 
AOC  D.  No  metals  were  detected  in  concentrations  above  their  respective  generic  industrial 
direct  contact  values.  Arsenic,  beryllium,  mercury,  and  zinc  were  detected  in  concentrations 
exceeding  their  respective  soil  protective  of  groundwater  values.  Arsenic  (soil  protective  of 
groundwater  value  =  7.14  mg/kg)  and  mercury  (soil  protective  of  groundwater  value  =  0.13 
nng/kg)  were  quantified  in  BCD-B1-0001  in  concentrations  of  24.4  and  0.15  mg/kg, 
respectively,  while  mercury  and  zinc  (soil  protective  of  groundwater  value  =  47  mg/kg)  were 
quantified  in  BCD-B1  -0001  in  concentrations  of  0. 1  7  and  65.2  mg/kg,  respectively.  BerylHium 
was  quantified  in  BCD-B1-0001  in  a  concentration  of  0./21  mg/kg,  which  exceeds  the  soil 
protective  of  groundwater  value  of  0.19  mg/kg.  The  distribution  of  the  metals  detections 
which  exceed  the  soil  protective  of  groundwater  values  for  the  surface  soils  is  presented  in 
Figure  6-10. 

6. 5. 3. 2  Subsurface  Soil 

The  soil  analytical  results  for  the  two  AOC  D  subsurface  samples  collected  and  analyzed 
during  this  SI  are  presented  in  Table  6-1 1 ,  and  are  discussed  by  analyte  type  (VOCs,  SVOCs, 
and  metals)  in  the  following  subsections. 
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VOCs 


Only  methylene  chloride  (7  and  1 2  //g/kg),  a  common  laboratory  contaminant,  was  detected 
in  the  subsurface  soil  samples  collected  and  analyzed  from  AOC  D.  Methylene  chloride  was 
not  detected  in  a  concentration  greater  than  the  generic  industrial  direct  contact  values  or  soil 
protective  of  groundwater  value. 

SVOCs 

Bis(2-Ethylhexyl)  phthalate  was  quantified  in  BCD-B1-2527  at  a  concentration  of  540 //g/kg, 
while  carbazole  was  detected  from  BCD-B2-0507  in  a  concentration  of  55  //g/kg.  No  other 
SVOCs  were  found  in  the  subsurface  soil  samples  collected  and  analyzed  from  AOC  D.  Bis(2- 
Ethylhexyl)  phthalate  was  not  detected  in  a  concentration  greater  than  the  generic  industrial 
direct  contact  value  or  soil  protective  of  groundwater  value.  Cleanup  criteria  for  carbazole 
have  not  been  established. 

Metals 

The  metals  arsenic,  beryllium,  chromium  (total  only),  copper,  lead,  nickel,  and  zinc  were 
quantified  in  the  subsurface  soils  at  AOC  D.  Of  these  seven  metals,  only  beryllium,  detected 
in  a  concentration  of  0.13  mg/kg  in  sample  BCD-B2-0507,  was  found  in  concentration  which 
exceeds  the  soil  protective  of  groundwater  value  of  0.08.  The  distribution  of  the  metals 
detections  which  exceed  the  soil  protective  of  groundwater  values  is  presented  in  Figure  6-1 1 . 


6.6  AREA  OF  CONCERN  E  -  OLD  HANGAR  (BUILDING  6901) 

Field  activities  were  completed  at  AOC  E  to  acquire  the  necessary  data  to  either  confirm  or 
deny  the  existence  of  contamination.  The  field  activities  consisted  of  a  soil  gas  survey  (21 
samples;  19  locations  numbered  SGI  through  SGI 9)  followed  by  collection  and  analysis  of 
surface  and  subsurface  soil  samples  from  borings  ESB1  and  ESB2.  Total  depths  and  screening 
and  confirmation  sampling  intervals  for  the  AOC  E  borings  are  presented  in  the  following  table. 
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Boring  Number 

Total  Depth  (feet 

bgs) 

Field  Screen  Sample 

Intervals 

Confirmation  Sample 

Intervals 

ESBl 

32 

5-7,  10-12,  15-17,  20- 

22,  25-27,  and  30-32 

0-2  and  30-32 

ESB2 

32 

0-1,  5-7,  10-12,  15-17, 

20-22,  and  30-32 

0-2  and  30-32 

All  AOC  E  sampling  locations  are  presented  in  Figure  6-1 2.  The  results  of  these  activities  are 
presented  in  the  following  subsections. 

6.6.1  Geology  and  Hydrogeology 

The  soils  beneath  AOC  E  were  described  in  the  field  as  being  composed  of  yellowish-brown, 
well-sorted,  fine-grained  sand,  with  or  without  trace  amounts  of  gravel.  No  gravel  layers  were 
encountered  in  the  subsurface  beneath  AOC  E.  Very  moist  sands,  interpreted  to  indicate  the 
top  of  the  saturated  zone,  were  encountered  in  the  30  to  32  ft  sample  interval  obtained  from 
boring  ESB1 .  Groundwater  flows  to  the  northwest  beneath  AOC  E  (Figure  3.7). 

6.6.2  Results  of  AOC  E  Screening  Activities 

The  results  of  the  soil  gas  and  soil  screening  activities  for  AOC  E  are  included  in  the  following 
subsections. 

6.6.2. 1  Soil  Organic  Vapor  Survey 

The  initial  screening  activities  at  AOC  E  consisted  of  collection  and  on-site  analysis  of  21  soil 
gas  samples.  The  results  are  presented  on  Figure  6-12.  Location  ESG1  was  vertically 
profiled.  Samples  ESGIa,  b,  and  c  were  collected  from  the  same  location  at  depths  of  5,  10, 
and  20  ft,  respectively.  TCE/cis  -  1,2  -  DCE  in  a  concentration  of  6.79  //g/l  of  air  was 
detected  in  the  5  ft  bgs  sample.  No  target  compounds  or  total  VOCs  were  quantified  in  the 
10  and  20  ft  samples.  Based  on  these  data  the  remaining  survey  (locations  ESG2  through 
ESG19)  was  completed  at  the  5  ft  bgs  depth  interval.  Of  the  18  additional  SOV  samples 
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HANGAR 


6-56 


collected  after  the  analysis  of  ESGIa,  b,  and  c  at  AOC  E,  TCE/cis-1 ,2-DCE  was  quantified  in 
samples  ESG4,  ESG13,  ESG14,  ESG17,  and  SGI 8.  The  concentration  of  TCE/cis-1 ,2-DCE 
detected  in  these  five  samples  ranged  from  1 .38  to  37.28  //g/l.  The  location  of  boring  ESB1 
was  located  between  SOV  samples  ESG17  and  ESG18,  while  boring  ESB2  was  located 
between  ESG1  and  ESG14.  Each  boring  location  was  selected  to  confirm  or  deny  the 
detections  of  TCE/cis-1 ,2-DCE  found  during  completion  of  the  SOV  survey. 

6.6.2.2  Soil  Screening 

Soil  samples  were  collected  from  borings  ESB1  and  ESB2  at  the  surface  and  at  5  ft  intervals 
until  the  water  table  was  encountered.  The  1 2  soil  samples  obtained  from  these  borings  were 
analyzed  for  their  VOC  content  using  the  on-site  GC.  No  target  compounds  or  total  VOCs 
were  reported  from  the  on-site  analysis  of  these  soils.  These  absence  of  target  or  total  VOC 
detections,  as  quantified  on  the  field  GC,  is  consistent  with  the  absence  of  field  PID  detections 
and  the  lack  of  noticeable  hydrocarbon  odors  detected  during  the  collection  of  the  soil 
samples. 

6.6.3  AOC  E  -  Soil  Analytical  Results 

A  discussion  of  the  analytical  results  obtained  for  the  AOC  E  surface  and  subsurface  soils  is 
included  in  the  following  sections. 

6.6.3. 1  Surface  Soil 

The  surface  soil  analytical  results  for  AOC  E  are  presented  in  Table  6-1  2  and  are  discussed 
by  compound  list  and  analyte  type  (VOCs,  SVOCs,  and  metals)  in  the  following  subsections. 

VOCs 


Only  the  common  laboratory  contaminants,  acetone  (16  and  21  //g/kg)  and/or  methylene 
chloride  (7  and  8  //g/kg)  were  detected  in  the  surface  soil  samples  collected  and  analyzed  from 
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AOC  E.  Neither  compound  was  detected  in  a  concentration  greater  than  their  respective 
generic  industrial  direct  contact  values  or  soil  protective  of  groundwater  values. 

SVOCs 


No  SVOCs  were  detected  in  the  two  surface  soil  samples  collected  and  analyzed  from  AOC  E. 

Metals 


The  metals,  arsenic,  beryllium,  chromium  (total  and  +6  valence),  copper,  lead,  nickel,  and 
zinc  were  quantified  in  the  surface  soil  samples  collected  from  AOC  E.  None  of  these  metals 
were  detected  in  concentrations  exceeding  their  respective  direct  contact  values.  Only 
beryllium  (0.3  and  0.22  mg/kg)  was  detected  at  a  concentration  which  exceeds  the  soil 
protective  of  groundwater  values  of  0.08  mg/kg.  These  detections  are  illustrated  on  Figure 
6-13. 


6. 6. 3. 2  Subsurface  Soil 


The  soil  analytical  results  for  the  two  AOC  E  subsurface  samples  collected  and  analyzed  during 
this  SI  are  presented  in  Table  6-13,  and  are  discussed  by  compound  list  and  analyte  type 
(VOCs,  SVOCs,  and  metals)  in  the  following  subsections. 

VOCs 


Only  the  common  laboratory  contaminants  acetone  (30  //g/kg  in  each  sample)  and  methylene 
chloride  (12  and  1  6  ^/g/kg)  were  detected  in  both  of  the  subsurface  soil  samples  collected  and 
analyzed  from  AOC  E.  Neither  compound  was  detected  in  a  concentration  greater  than  their 
generic  industrial  direct  contact  values  or  soil  protective  of  groundwater  values. 
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SVOCs 


No  SVOCs  were  detected  in  the  two  subsurface  soil  samples  collected  and  analyzed  from 
AOC  E. 

Metals 


Seven  metals,  as  listed  on  Table  6-13,  were  quantified  in  either  one  or  both  subsurface  soil 
samples  collected  and  analyzed  from  AOC  E.  The  metals  and  their  corresponding 
concentrations  are  antimony  (one  detection;  4.3  mg/kg),  arsenic  (3.8  and  4.7  mg/kg), 
chromium  (total  -  5  and  5.1  mg/kg),  copper  (3.9  mg/kg  in  each  sample),  lead  (2.7  and  2.8 
mg/kg),  nickel  (5.3  and  7.9  mg/kg),  and  zinc  (17.2  and  20.2  mg/kg).  None  of  the  metals 
were  detected  in  a  concentration  which  exceeds  its  respective  generic  industrial  direct  contact 
values.  Antimony  (4.3  mg/kg)  was  detected  above  its  soil  protective  of  groundwater  value 
of  0.36  mg/kg  in  sample  BCE-B2-3032.  The  detection  of  antimony  is  presented  in  Figure  6- 
13. 

6.7  AREA  OF  CONCERN  F  -  NEW  HANGAR  (BUILDING  6900) 

Field  activities  were  completed  at  AOC  F  to  acquire  the  necessary  data  to  either  confirm  or 
deny  the  existence  of  contamination.  The  field  activities  were  limited  to  the  collection  and 
analysis  of  subsurface  soil  samples  from  borings  FSB1,  FSB2,  and  FSB3.  Total  depths  and 
screening  and  confirmation  sampling  intervals  for  AOC  F  are  presented  in  the  following  table. 


Boring  Number 

Total  Depth  (feet  bgs) 

Field  Screen  Sample  Intervals 

Confirmation  Sample  Intervals 

FSB1 

37 

1-3,  5-7,  10-12,  15-17,  20- 

22,  25-27,  30-32  and  35-37 

1-3  and  30-32 

FSB2 

32 

1-3,  5-7,  10-12,  15-17,  20- 

22,  25-27,  and  30-32 

1-3  and  30-32 

FSB3 

32 

1-3,  5-7,  10-12,  15-17,  20- 

22,  25-27  and  30-32 

1-3,  5-7,  and 

30-32 
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All  AOC  F  sampling  locations  are  presented  in  Figure  6-14.  The  results  of  these  activities  are 
presented  in  the  following  subsections. 

6.7.1  Geology  and  Hydrogeology 

The  soils  beneath  AOC  F  can  generally  be  described  as  being  composed  of  brown  to 
yellowish-brown,  well-sorted,  fine-grained  sand.  A  lens  of  well-sorted,  medium  to  coarse¬ 
grained  sand  was  encountered  in  borings  FSB1  and  FSB2.  The  top  of  this  lens  occurred  at 
a  depth  of  10  ft  bgs  and  extend  to  approximately  1 7  ft  bgs  in  FSB1  and  to  approximately  1 9 
ft  bgs  in  FSB2.  No  gravel  layers  were  encountered  in  the  subsurface  beneath  AOC  F.  Wet 
sands,  interpreted  to  indicate  the  top  of  the  saturated  zone,  were  encountered  in  the  35  to 
37  ft  sample  interval  obtained  from  boring  FSB1 .  Groundwater  flow  is  toward  the  northwest 
beneath  AOC  F  (Figure  3-7). 

6.7.2  Soil  Screening 

Soil  samples  were  collected  from  borings  FSB1 ,  FSB2,  and  FSB3  from  just  under  the  asphalt 
cover  and  at  5  ft  intervals  until  the  water  table  was  encountered.  The  22  soil  samples 
obtained  from  these  borings  were  analyzed  for  their  VOC  content  using  the  on-site  GC.  No 
target  compounds  or  total  VOCs  were  reported  from  the  on-site  analysis  of  these  soils.  These 
absence  of  target  or  total  VOC  detections,  as  quantified  on  the  field  GC,  is  consistent  with 
the  absence  of  field  PID  detections  and  the  lack  of  noticeable  hydrocarbon  odors  detected 
during  the  collection  of  the  soil  samples. 

6.7.3  AOC  F  -  Soil  Analytical  Results 

A  discussion  of  the  analytical  results  obtained  for  the  AOC  F  subsurface  soils  is  included  in 
the  following  sections. 
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Subsurface  Soil 


The  soil  analytical  results  for  the  seven  AOC  F  subsurface  samples  collected  and  analyzed 
during  this  SI  are  presented  in  Table  6-14,  and  are  discussed  by  compound  list  and  analyte 
type  (VOCs,  SVOCs,  and  metals)  in  the  following  subsections. 

VOCs 


Acetone  and  methylene  chloride,  (both  common  laboratory  contaminants)  and  chlorobenzene 
were  all  detected  in  one  or  more  of  the  seven  subsurface  soil  samples  collected  and  analyzed 
from  AOC  F.  Methylene  chloride  was  detected  in  a  concentration  of  1 30  /yg/kg  (greater  than 
the  soils  protective  of  groundwater  values)  in  one  sample,  the  1  to  3  ft  interval  collected  from 
FSB2.  This  result  was  qualified  B  by  the  laboratory  which  indicates  some  type  of  blank 
contamination.  Acetone  was  detected  in  three  samples  at  relatively  low  concentrations  (18 
to  45  ;L/g/kg).  Acetone  was  not  detected  at  a  concentration  exceeding  the  soils  protective  of 
groundwater  values  or  generic  industrial  direct  contact  values.  Chlorobenzene  was  detected 
only  in  sample  BCF-B1  -01 03  at  a  concentration  of  1  ^/g/kg,  which  is  below  the  soils  protective 
of  groundwater  values  or  generic  industrial  direct  contact  criteria. 

SVOCs 


Eleven  individual  SVOCs  were  detected  in  the  subsurface  soil  samples,  including  compounds 
from  the  PAHs  and  phthalate  ester  groups.  SVOCs  were  more  common  in  the  1  to  3  ft  bgs 
samples  than  the  deeper  subsurface  samples.  Individual  SVOCs,  when  detected,  were 
quantified  in  concentrations  ranging  from  38  to  150  yt/g/kg.  Total  PAHs  concentrations, 
obtained  by  summing  the  concentrations  of  individual  PAHs,  range  from  258/vg/kg  in  BCF-B2- 
0103  to  869  jjg/kg  in  BCF-B3-0103.  No  SVOCs  were  detected  in  a  concentration  exceeding 
their  respective  soils  protective  of  groundwater  values  or  generic  industrial  direct  contact 
values. 
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Metals 


The  metals  antimony,  arsenic,  beryllium,  chromium  (total  and  +6),  copper,  lead,  nickel,  and 
zinc  were  detected  in  the  subsurface  soils  at  AOC  F.  Antimony  (one  detection)  and  chromium 
+  6  (two  detections)  were  detected  infrequently  in  the  data  set.  The  remaining  metals, 
arsenic,  beryllium,  chromium,  copper,  lead,  nickel,  and  zinc  were  detected  more  frequently  in 
the  data  set  (six  to  seven  samples).  No  metals  were  detected  in  concentrations  which  exceed 
the  generic  industrial  direct  contact  values.  Arsenic  was  detected  in  concentrations  which 
exceeds  its  soils  protective  of  groundwater  values  in  samples  BCF-B3-0507  (8.1  mg/kg)  and 
BCF-B3-3032  (7.5  mg/kg).  Antimony  was  detected  above  its  soils  protective  of  groundwater 
values  of  0.36  mg/kg  in  sample  BCF-B3-3032  in  a  concentration  of  3.4  mg/kg.  Beryllium  was 
detected  in  six  of  the  seven  AOC  F  samples  in  concentrations  ranging  from  0.14  to  0.33 
mg/kg,  and  in  excess  of  the  soils  protective  of  groundwater  value  of  0.08  mg/kg.  The 
distribution  of  the  metals  detections  which  exceed  soils  protective  of  groundwater  criteria  for 
the  subsurface  soils  is  presented  on  Figure  6-15. 
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7.0  SUMMARY,  CONCLUSIONS,  AND  RECOMMENDATIONS 


7.1  GENERAL 

A  PA,  consisting  of  a  records  search  and  personnel  interviews,  was  completed  for  the  base. 
This  PA  was  supplemental  to  the  existing  PA  (HMTC  operated  by  Dynamac  Corporation, 
1987).  Based  on  the  results  of  the  PA,  a  field  program  (SI)  was  initiated  to  confirm  or  deny 
the  existence  of  environmental  contamination  for  six  AOC.  The  field  program  focused  on  soil 
sampling  and  analysis. 

All  media-specific  VOC,  SVOC,  and  metals  chemical  analyses  were  compared  to  the  lowest 
of  their  applicable  NREPA  PA  451  interim  generic  industrial  direct  contact  or  soil  protective 
of  groundwater  values.  This  analysis  provided  a  process  to  preliminarily  identify  whether 
additional  remedial  actions  may  be  warranted  at  an  AOC. 


7.2  AOC  A 

A  summary  of  the  data  collected  during  the  SI,  conclusions  based  on  these  data,  and 
recommendations  regarding  the  disposition  of  AOC  A  are  included  in  the  following  sections. 

7.2.1  Summary 

The  former  waste  accumulation  area  was  located  inside  the  fenced-in  area  housing  vehicle 
refueling  operations.  This  facility  was  used  as  a  waste  POL  and  solvent  collection  and  storage 
area  from  the  1 960s  to  the  early  1 980s.  Past  spills  of  waste  POL/solvents  were  reported  by 
base  personnel  during  waste  handling  procedures  at  AOC  A.  SI  sampling  activities  included 
a  SOV  survey  in  the  area  the  drums  were  stored  and  surface  and  subsurface  soil  sampling  and 
analysis. 
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Surface  Soils 


No  VOCs  were  detected  above  the  applicable  NREPA  PA  451  cleanup  criteria  for  surface  soils. 
Phenanthrene,  a  SVOC,  was  detected  in  the  surface  soils  in  concentrations  exceeding  its  soil 
protective  of  groundwater  value,  indicating  a  potential  threat  to  the  groundwater.  Antimony, 
arsenic,  barium,  beryllium,  chromium  (total),  lead,  and  zinc  were  quantified  in  one  or  more 
samples  at  a  concentration  which  exceeds  the  soil  protective  of  groundwater  value  for  each 
particular  metal.  These  data  also  indicate  a  potential  threat  to  groundwater.  No  compounds 
were  detected  in  the  soil  samples  in  concentrations  which  exceed  generic  industrial  direct 
contact  values. 

Subsurface  Soils 

Methylene  chloride  was  detected  within  the  subsurface  soil  at  a  concentration  which  exceeds 
its  residential  20x  health-based  drinking  water  criteria,  indicating  a  potential  threat  to  the 
groundwater.  However,  methylene  chloride  is  a  common  laboratory  contaminant  and  the 
result  presented  in  this  report  was  qualified  B  by  the  laboratory  which  indicates  some  type  or 
blank  contamination.  Although  SVOCs  (PAHs)  were  detected  in  the  subsurface  soil  samples, 
no  SVOCs  were  detected  in  the  subsurface  soil  samples  in  concentrations  exceeding 
applicable  NREPA  PA  451  cleanup  criteria.  Arsenic,  lead,  and  nickel  were  detected  above 
their  respective  soil  protective  of  groundwater  values.  No  compounds  were  detected  in  the 
soil  samples  in  concentrations  which  exceed  generic  industrial  direct  contact  values. 

7.2.2  Conclusions 

The  PAHs  and  metals  concentrations  quantified  during  the  SI  indicate  that  past  spills  of  waste 
POL/solvents  have  occurred  at  AOC  A.  The  extent  of  these  compounds,  particularly  in  the 
surface  soils  has  not  been  determined.  Soil  protective  of  groundwater  values  were  exceeded 
in  both  the  surface  and  subsurface  soils.  Average  surface  and  subsurface  soil  concentrations 
for  the  compounds  detected  above  the  soil  protective  of  groundwater  values  are  presented 
in  the  following  table: 
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Average  concentration  (a) 

Soil  protective  of 

groundwater  value 

Average 

concentration 

surface  soil 

subsurface 

soil 

surface  soil 

subsurface 

soli 

exceeds 

value? 

Methylene 

chloride 

NA 

89 

NA 

100 

No 

Phenanthrene 

3,203 

NA 

520 

NA 

Yes 

Antimony 

4.45 

2.48 

0.36 

0.36 

Yes/Yes 

Arsenic 

12.47 

28.67 

7.14 

6.57 

Yes/Yes 

Barium 

55.83 

NA 

76.43 

NA 

No 

Beryllium 

0.29 

0.08 

0.19 

0.08 

Yes/No 

Chromium 

11.36 

NA 

19.10 

NA 

No 

Lead 

49.48 

12.83 

21 

21 

Yes/No 

Nickel 

NA 

102.88 

NA 

20 

Yes 

Zinc 

54.32 

NA 

48 

NA 

Yes 

NA  -  not  applicable 

nnetals  concentrations  are  presented  in  mg/kg;  organic  compounds  concentrations  are  presented  in  //g/kg 

(a)  one-half  of  the  reported  value  was  used  for  non-detects;  field  duplicate  concentrations  were  averaged  prior  to  computing 
average  AOC  concentrations 


Average  surface  soil  concentrations  for  phenanthrene,  antimony,  arsenic,  beryllium,  lead,  and 
zinc  and  subsurface  soil  concentrations  for  antimony,  arsenic,  and  nickel  exceed  their 
respective  soil  protective  of  groundwater  values,  suggesting  a  potential  threat  to  the 
groundwater  exists  from  these  soils. 
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7.2.3  Recommendations 


It  is  recommended  to  subject  AOC  A  surface  and  subsurface  soil  samples  to  leachate  testing 
to  determine  if  the  potential  threat  to  the  groundwater  is  substantiated  by  leachate  testing. 
Leachate  testing  should  be  completed  for  the  SVOCs  and  metals  listed  in  the  previous 
subsection  of  this  report  using  procedures  approved  by  the  MDNR  (O.M.  #12,  revision  2, 
January  1  995). 


7.3  AOC  B 

A  summary  of  the  data  collected  during  the  SI,  conclusions  based  on  these  data,  and 
recommendations  regarding  the  disposition  of  AOC  B  are  included  in  the  following  sections. 

7.3.1  Summary 

The  Motor  Pool  Drainage  Ditch  received  runoff  from  the  motor  pool  and  areas  adjoining  the 
motor  pool  and  directed  these  surface  waters  to  the  drainage  swale  (IRP  Site  2)  from  1963 
to  the  present.  The  occurrence  of  organic  compounds  and  metals  in  sampling  results  from  the 
outfall  of  the  ditch  (ES,  Nov.  1  993),  stained  soils  observed  during  construction  activities  in 
the  ditch,  and  the  reports  of  waste  JP-4  jet  fuel  and  POL  entering  the  ditch  from  the  motor 
pool  led  to  the  inclusion  of  the  ditch  in  the  SI.  SI  sampling  activities  included  a  SOV  survey 
along  the  length  of  the  ditch  and  the  sampling  and  analysis  of  four  soil  borings. 

Surface  Soils 

No  VOCs  were  detected  above  the  applicable  NREPA  PA  451  cleanup  criteria  for  surface  soils. 
Phenanthrene,  a  SVOC,  was  detected  in  the  surface  soils  in  concentrations  exceeding  the 
residential  20x  health-based  drinking  water  value.  Metals  were  also  detected  in  the  surface 
soils  in  concentrations  exceeding  their  respective  soil  protective  of  groundwater  values. 
Concentrations  of  antimony,  arsenic,  cadmium,  chromium  (total),  lead,  and  zinc  exceed  the 
soil  protective  of  groundwater  value  in  one  or  more  samples,  suggesting  a  potential  threat  to 
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groundwater.  No  compounds  were  detected  in  the  soil  samples  in  concentrations  which 
exceed  generic  industrial  direct  contact  values. 

Subsurface  Soils 

No  VOCs  or  SVOCs  were  detected  within  the  subsurface  soils  at  concentrations  exceeding 
their  respective  NREPA  PA45 1  cleanup  criteria.  Metals  were  detected  above  applicable  NREPA 
PA  451  criteria  in  the  subsurface  soils.  Concentrations  of  antimony,  arsenic,  beryllium, 
mercury,  and  nickel  exceed  the  soil  protective  of  groundwater  values  for  these  individual 
metals,  suggesting  a  potential  threat  to  the  groundwater.  No  compounds  were  detected  in 
the  soil  samples  in  concentrations  which  exceed  generic  industrial  direct  contact  values. 

7.3.2  Conclusions 

The  PAHs  and  metals  concentrations  quantified  during  the  SI  suggest  that  contaminated 
surface  runoff  could  have  been  carried  by  the  ditch  in  the  past.  The  occurrence  of  these 
compounds  in  the  surface  soils  may  be  due  to  reworking  of  the  soil  during  construction  and 
installation  of  the  storm  sewer. 

VOC  and  SVOC  subsurface  soil  analytical  results  indicate  that  the  soils  beneath  the  ditch  have 
not  been  adversely  affected  by  the  infiltration  of  wastes  or  waste  waters  containing  solvents 
and/or  POL.  Metals  concentrations  in  the  soils  may  be  elevated  due  to  past  waste  handling 
practices. 

Preliminary  results  indicate  that  similar  contaminant  profiles  exist  in  the  surface  soils  at  Sites 
1  and  AOC  B.  These  areas  are  geographically  continuous.  The  origin  of  the  organic  and 
inorganic  contaminants  detected  in  the  surface  soils  at  AOC  B  may  be  related  to  the 
contaminants  detected  in  the  Site  1  soils. 
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7.3.3  Recommendations 


AOC  B  was  included  with  Site  1  in  the  Internal  Draft  Rl  Report  (EARTH  TECH,  June  1995). 
It  is  recommended  to  continue  the  evaluation  of  AOC  B  through  the  Rl  process. 

7.4  AOC  C 

A  summary  of  the  data  collected  during  the  SI,  conclusions  based  on  these  data,  and 
recommendations  regarding  the  disposition  of  AOC  C  are  included  in  the  following  sections. 

7.4.1  Summary 

A  former  FTA,  consisting  of  two  separate  bermed  areas,  was  located  on  airport  property 
immediately  south  of  the  base.  These  FTAs  were  used  from  approximately  1965  to  1967. 
An  estimated  5,400  to  7,200  gallons  of  waste  POL  were  used  during  fire  training  exercises. 
SI  sampling  activities  included  a  SOV  survey  across  both  bermed  areas,  surface  and 
subsurface  soil  sampling  within  each  bermed  area,  and  field  and  laboratory  analysis  of 
groundwater  samples. 

Surface  Soils 


No  VOCs  or  SVOCs  were  detected  above  the  NREPA  PA  451  cleanup  criteria  for  surface  soils. 
Arsenic  and  beryllium  were  detected  in  the  surface  soils  in  concentrations  exceeding  their  soil 
protective  of  groundwater  values.  No  compounds  were  detected  in  the  soil  samples  in 
concentrations  which  exceed  generic  industrial  direct  contact  values. 

Subsurface  Soils 

No  VOCs,  or  PCBs  were  detected  within  the  subsurface  soils  at  concentrations  exceeding  their 
respective  NREPA  PA  451  cleanup  criteria.  One  soil  sample  containing  high  levels  of 
petroleum  hydrocarbons  (quantified  as  TICs  on  the  SVOC  GC/MS  analysis),  was  obtained  from 
the  subsurface  soils.  TCLP  extract  concentrations  (semi-volatile  list  only)  were  non-detect  on 
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this  soil  sample.  Analytical  results  from  borings  CSB1,  -SB2,  -SB5,  -SB6  and  -SB7 
(surrounding  the  hydrocarbon  -  containing  soils)  indicate  that  the  extent  of  the  soils  containing 
these  relatively  high  concentrations  of  hydrocarbons  were  delineated  during  the  SI.  Antimony, 
arsenic,  and  nickel  concentrations  exceed  the  soil  protective  of  groundwater  values, 
suggesting  a  threat  to  the  groundwater.  No  compounds  were  detected  in  the  soil  samples  in 
concentrations  which  exceed  generic  industrial  direct  contact  values. 

Groundwater 

Groundwater  analytical  results  from  one  sample  collected  immediately  beneath  the 
hydrocarbon-containing  soil  show  that  no  VOCs,  SVOCs,  and  metals  were  detected  above 
interim  residential  health-based  drinking  water  values. 

7.4.2  Conclusions 

Residual  hydrocarbons  indicative  of  past  fire  training  exercises  were  detected  in  the  soils  and 
groundwater  beneath  AOC  C.  Based  on  the  analytical  results  obtained  during  this  SI,  the 
lateral  and  vertical  extent  of  hydrocarbon-containing  soils  has  been  delineated.  TCLP  extract 
concentrations  (semi-volatile  list  only)  show  that  these  SVOCs  should  not  leach  from  the 
hydrocarbon-containing  soils  in  concentrations  which  would  be  detrimental  to  groundwater 
quality.  Relatively  low  concentrations  of  four  organic  compounds  (0.8  to  4  //g/l)  were 
detected  in  the  groundwater  sample  collected  and  submitted  for  laboratory  analysis  from  AOC 
C.  The  groundwater  analytical  results  for  VOCs,  SVOCs,  and  metals  indicate  that  although 
affected,  groundwater  quality  beneath  AOC  C  has  not  been  impacted  to  the  extent  that  the 
interim  residential  health-based  drinking  water  values  in  the  source  area  have  been  exceeded. 
The  metals  detected  in  soil  samples  may  be  elevated  due  to  past  fire  training  exercises. 

Average  concentrations  for  arsenic  and  beryllium  in  the  surface  soils  and  antimony,  arsenic, 
and  nickel  in  the  subsurface  soils  are  presented  in  the  following  table: 
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Average  concentration  (a) 

Soil  protective  of 

groundwater  value 

Average 

concentration 

exceeds 

value? 

surface  soil 

subsurface 

soil 

surface  soil 

subsurface 

soil 

Antimony 

NA 

2.24 

NA 

0.36 

Yes 

Arsenic 

3.55 

3.16 

7.14 

6.57 

No/No 

Beryllium 

0.078 

NA 

0.19 

NA 

No 

Nickel 

NA 

13.2 

NA 

20 

No 

NA  -  not  applicable 

metals  concentrations  are  presented  in  mg/kg; 

(a)  one-half  of  the  reported  value  was  used  for  non-detects;  field  duplicate  concentrations  were  averaged  prior  to  computing 
average  AOC  concentrations 


As  shown  in  this  table  only  antimony  was  present  in  the  subsurface  soils  in  an  average 
concentration  which  exceeds  the  soil  protective  of  groundwater  value.  Unlike  AOC  A  where 
soils  containing  metals  above  the  soil  protective  of  groundwater  values  are  associated  with 
hydrocarbons,  the  antimony  detections  present  at  AOC  C  which  exceed  the  soil  protective  of 
groundwater  values  are  located  outside  of  the  area  where  the  soils  contain  hydrocarbons. 
Therefore,  these  detections  are  considered  outliers  and  may  be  due  to  natural  variation  of  the 
metals  content  of  the  soils. 

7.4.3  Recommendations 

No  further  actions  are  recommended  for  AOC  C. 


7.5  AOC  D 

A  summary  of  the  data  collected  during  the  SI,  conclusions  based  on  these  data,  and 
recommendations  regarding  the  disposition  of  AOC  D  are  included  in  the  following  sections. 
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7.5.1  Summary 


This  FTA  was  used  once  in  1  972  to  burn  a  damaged  aircraft  prior  to  its  being  shipped  off-base 
for  disposal.  The  area  is  located  west  of  Building  6909,  within  the  boundaries  of  IRP  Site  5. 
An  estimated  1,800  to  2,400  gallons  of  waste  POL/solvents  were  used  at  this  location.  SI 
sampling  activities  included  a  SOV  survey  across  the  area  and  surface  and  subsurface  soil 
sampling. 

No  VOCs  or  SVOCs  were  detected  above  the  applicable  NREPA  PA  451  cleanup  criteria  for 
surface  and  subsurface  soils  collected  and  analyzed  during  the  SI.  Arsenic,  beryllium, 
mercury,  and  zinc  were  detected  in  either  the  surface  or  subsurface  soil  samples  in 
concentrations  exceeding  their  respective  soil  protective  of  groundwater  values.  No 
compounds  were  detected  in  the  soil  samples  in  concentrations  which  exceed  generic 
industrial  direct  contact  values. 

7.5.2  Conclusions 

No  VOCs  or  SVOCs  indicative  of  residual  contamination  from  past  fire  training  exercises  were 
detected  in  the  soils  collected  and  analyzed  during  the  SI.  The  surface  of  AOC  D  is  proposed 
for  soil  stabilization  and  capping  as  part  of  the  Source  Removal  Action  Plan  (SRAP  -  The  Earth 
Technology  Corporation,  June  1994).  No  data  collected  during  this  SI  would  indicate  that 
alternative  or  additional  interim  remedial  measures  are  needed  across  AOC  D. 

7.5.3  Recommendations 

No  further  remedial  actions,  beyond  what  are  proposed  during  the  SRAP  (The  Earth 
Technology  Corporation,  June  1994)  are  recommended  for  AOC  D. 

7.6  AOC  E 

A  summary  of  the  data  collected  during  the  SI,  conclusions  based  on  these  data,  and 
recommendations  regarding  the  disposition  of  AOC  E  are  included  in  the  following  sections. 
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7.6.1  Summary 


Prior  to  construction  of  the  new  hangar  (1962),  aircraft  maintenance  activities  were  housed 
in  the  old  hangar  (Building  6901).  After  1962,  the  old  hangar  was  used  for  vehicle 
maintenance  and  aircraft  parts  painting  operations.  A  grassy  area  existing  between  the  hangar 
and  the  apron  was  suspected  of  being  an  area  where  small  amounts  of  shop  wastes  were 
disposed  of.  SI  sampling  activities  completed  in  this  grassy  area  included  a  SOV  survey  and 
surface  and  subsurface  soil  sampling. 

No  VOCs  were  detected  above  their  applicable  NREPA  PA  451  cleanup  criteria  for  surface  and 
subsurface  soils  collected  and  analyzed  during  the  SI.  No  detections  of  SVOCs  were  reported 
in  the  data  set.  Beryllium  (surface  soils)  and  antimony  (subsurface  soils)  were  each  detected 
in  concentrations  exceeding  their  respective  soil  protective  of  groundwater  values,  indicating 
a  potential  threat  to  groundwater.  No  compounds  were  detected  in  the  soil  samples  in 
concentrations  which  exceed  generic  industrial  direct  contact  values. 

7.6.2  Conclusions 

No  VOCs  or  SVOCs  indicative  of  the  disposal  of  waste  POL  or  solvents  were  detected  in  the 
soils  at  concentrations  above  applicable  NREPA  PA  451  cleanup  criteria.  Average  on-site 
concentrations  for  the  metals  antimony  (subsurface  soils)  and  beryllium  (surface  soils)  are 
presented  in  the  following  table: 


Average  concentration  (a) 

Soil  protective  of  groundwater 

value 

Average 

concentration 

exceeds  value? 

surface  soil 

subsurface  soil 

surface  soil 

Subsurface  soil 

Antimony 

NA 

3.05 

NA 

0.36 

Yes 

Beryllium 

0.26 

NA 

0.19 

NA 

Yes 

NA  >  not  applicable 

metals  concentrations  are  presented  in  mg/kg; 

(a)  one-half  of  the  reported  value  was  used  for  non-detects 
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As  shown  on  this  table  average  antimony  and  beryllium  concentrations  exceed  the  soil 
protective  groundwater  values.  This  evaluation  suggests  the  presence  of  antimony 
(subsurface  soils)  and  of  beryllium  (surface  soils)  poses  a  potential  threat  to  the  groundwater 
beneath  AOC  E.  Unlike  AOC  A  where  soils  containing  metals  above  the  soil  protective  of 
groundwater  value  are  associated  with  hydrocarbons,  these  elevated  metals  concentrations 
are  not  associated  with  organic  compounds  suggestive  of  past  spills  or  the  disposal  of 
potentially  hazardous  materials.  These  metals  detections  are  considered  outliers  and  not  likely 
the  result  of  spills  or  the  disposal  of  potentially  hazardous  substances. 


7.6.3  Recommendations 

No  further  actions  are  recommended  for  AOC  E. 

7.7  AOC  F 

A  summary  of  the  data  collected  during  the  SI,  conclusions  based  on  these  data,  and 
recommendations  regarding  the  disposition  of  AOC  F  are  included  in  the  following  sections. 

7.7.1  Summary 

AOC  F,  the  new  hangar  (Building  6900)  has  housed  aircraft  maintenance  operations  since  the 
facility  was  constructed  in  1  962.  Small  quantities  of  used  solvent,  and  waste  paint  and  POL 
were  disposed  of  in  the  dumpsters.  The  dumpsters  reportedly  leaked.  Stained  soils  were  also 
reported  beneath  the  dumpsters.  As  part  of  the  SI,  subsurface  soil  sampling  and  analysis 
were  completed  in  the  alcove  which  contains  the  dumpsters. 

Methylene  chloride  was  detected  within  the  subsurface  soils  at  a  concentration  exceeding  its 
20  X  residential  health-based  drinking  water  cleanup  criteria,  indicating  a  potential  threat  to 
the  groundwater.  However,  methylene  chloride  is  a  common  laboratory  contaminant  and  the 
result  presented  in  this  report  was  qualified  B  by  the  laboratory  which  indicates  some  type  or 
blank  contamination.  SVOCs  (PAHs)  were  detected  in  the  subsurface  soil  samples.  No 
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SVOCs  were  detected  in  the  subsurface  soil  samples  in  concentrations  exceeding  applicable 
NREPA  PA  451  cleanup  criteria.  Antimony,  arsenic,  and  beryllium  were  detected  above  their 
respective  soil  protective  of  groundwater  criteria  in  the  subsurface  soils.  No  compounds  were 
detected  in  the  soil  samples  in  concentrations  which  exceed  generic  industrial  direct  contact 
values. 

7.7.2  Conclusions 

VOCs  or  SVOCs  were  detected  in  the  soils  collected  and  analyzed  during  the  SI.  The 
detection  of  these  compounds  suggests  they  may  be  due  to  the  disposal  of  waste  POL  or 
solvents.  However,  the  only  VOC  or  SVOC  detected  in  concentrations  exceeding  the  20x 
residential  health-based  drinking  water  value  is  methylene  chloride.  Methylene  chloride  was 
reportedly  used  by  the  non-destructive  interference  shop,  which  is  currently  located  in  this 
hangar.  Although  methylene  chloride  is  considered  a  common  laboratory  contaminant,  its  use 
in  the  new  hangar  suggests  that  it  may  have  originated  from  disposal  or  waste  handling 
activities.  This  area  is  covered  by  asphalt  and  receives  very  little  if  any  direct  surface 
infiltration.  In  addition,  the  methylene  chloride  was  quantified  in  the  1  to  3  ft  bgs  interval,  but 
not  in  the  30  to  32  ft  bgs  interval  from  FSB2.  These  results  suggest  that  the  compound  is 
not  moving  vertically  down  through  the  soil  column.  The  methylene  chloride  detection  in  the 
shallow  subsurface  soils,  although  detected  in  a  concentration  exceeding  the  20x  health-based 
drinking  water  value,  is  not  considered  a  significant  threat  the  shallow  groundwater  beneath 
AOC  F.  Metals  concentrations  may  be  elevated  due  to  past  waste  handling  activities. 
Average  subsurface  soil  concentrations  for  antimony,  arsenic,  and  beryllium  are  included  in 
the  following  table: 


Average  concentration  (a) 

Soil  protective  of  groundwater  value 

Average 
concentration 
exceeds  value? 

surface  soil 

subsurface  soil 

surface  soil 

subsurface  soil 

Antimony 

NA 

1.86 

NA 

0.36 

Yes 

Arsenic 

NA 

5.7 

NA 

6.57 

No 

Beryllium 

NA 

0.19 

NA 

0.08 

Yes 

NA  '  not  applicable 

metals  concentrations  are  presented  in  mg/kg; 

(a)  one-half  of  the  reported  value  was  used  for  non-detects 
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As  shown  on  this  table,  average  antimony  and  beryllium  concentrations  exceed  their 
respective  soil  protective  of  groundwater  values.  This  evaluation  suggests  the  presence  of 
antimony  and  beryllium  in  the  subsurface  soils  poses  a  potential  threat  to  the  groundwater 
beneath  AOC  F.  However,  the  area  is  covered  by  asphalt  and  receives  very  little,  if  any,  direct 
surface  infiltration.  This  significantly  reduces  the  potential  mobility  of  these  metals. 

7.7.3  Recommendations 

No  further  actions  are  recommended  for  AOC  F. 
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APPENDIX  A;  FIELD  ANALYTICAL  RESULTS 


Table  2 

Summary  of  Samples  with  Detectable  Concentrations  of  Analytes 
Michigan  Air  National  Guard  Base 
noth  Fighter  Group 
Battle  Creek,  Michigan 


Concentration 

(itg/L) 


5.2J 


45.83 


2.67J 


15.75 


7.49 


6.79 


17.64 


1.08J 


8.41 


Sample  ID 

Trace  # 

Compound  Detected 

BC-B-SGIA 

103 

TCE/Cis-1,2-DCE  ! 

BC-B-SGIB 

106 

Toluene  ' 

BC-D-SGIA 

109 

TCE/Cis-1,2-DCE  : 

BC-D-SGIB 

no 

TCE/Cis-1,2-DCE 

BC-D-SGIC 

111 

TCE/Cis-1,2-DCE 

BC-E-SGIA 

131 

TCE/Cis-1,2-DCE 

BC-FB-1 

136 

TCE/Cis-1,2-DCE 

BC-B-SG2 

139 

TCE/Cis-1,2-DCE 

BC-B-SG3 

140 

TCE/Cis-1,2-DCE 

BC-B-SG7 

157 

TCE/Cis-1,2-DCE 

BC-B-SG7 

157 

Toluene 

BC-B-SG7 

157 

TVOC 

BC-B-SGIO 

160 

TCE/Cis-1,2-DCE 

BC-B-SGllDUP 

162 

TCE/Cis-1,2-DCE 

BC-B-SG13 

167 

TCE/Cis-1,2-DCE 

BC-B-SG13 

167 

Toluene 

BC-B-SG13 

167 

TVOC 

BC-B-SG14 

168 

TCE/Cis-1,2-DCE 

BC-B-SG15 

179 

TCE/Cis-1,2-DCE 

BC-D-SG6 

221 

TCE/Cis-1,2-DCE 

BC-D-SG6 

221 

1 

33.14R 


36.94JR 


0.43J 


2.05J 


5.84 


1.79J 


7.63J 


35.4 


2.38J 


17.79 


3 


JOB#  1984-001 


Table  2 

Summary  of  Samples  with  Detectable  Concentrations  of  Analytes 


Sample  ID 

Trace  # 

Compound  Detected 

Concentration 

(iJg/L) 

BC-D-SG6 

221 

TVOC 

49.35 

BC-E-SG4 

246 

TCE/Cis-1,2-DCE 

6.39 

BC-E-SG13 

268 

TCE/Cis-1.2-DCE 

16.56 

BC-E-SG14 

269 

TCE/Cis-1,2-DCE 

16.7 

BC-E-SG17 

273 

TCE/Cis-1,2-DCE 

1.3  8  J 

BC-E-SG18 

274 

TCE/Cis-1,2-DCE 

37.28 

BC-C-SG13 

280 

TCE/Cis-1,2-DCE 

4.85 

JOB#  1984-001 


Battle  Creek,  Michigan 


OPEN  STORAGE 


<  pSH  <  P5 


Eigiinc-l 

rea  of  Concern  (AOC)  D: 
ormer  Fire  Training  Area  -  W cst 
Jr  National  Guard  Base 
tattle  Creek,  Michigan 


Eigjirc-S 

Area  of  Concern  (AOC)  E; 
Old  Hangar  (Building  6901) 
Air  National  Guard  Base 
Battle  Creek,  Michigan 


Cis-1,2-DCE 

The  average  %RSD  during  the  second  half  of  the  SI  (July  11-July  16,  1994)  for  cis-l,2-DCE 
was  25.35%.  The  range  was  9.59  to  64.22%.  Inconsistencies  in  sample  temperature  and 
variations  in  the  ambient  temperature  inside  the  van  contributed  to  the  wide  ranges  in  %RSD 
values. 

TCE/cis-l,2-DCE 

TCE  and  cis-l,2-DCE  co-eluted  and  the  standards  are  reported  as  a  combined  RF  during  the 
first  half  of  the  investigation  (June  21-  July  1,  1994).  The  average  %RSD  during  the  SI  for 
TCE/cis-l,2-DCE  was  25.65%.  The  range  was  0.3  to  180.39%.  Inconsistencies  in  sample 
temperature  and  variations  in  the  ambient  temperature  inside  the  van  contributed  to  the  wide 
ranges  in  %RSD  values. 

TCE 

The  average  %RSD  during  the  second  half  of  the  SI  (July  11  to  July  16,  1994)  for  TCE  was 
15.26.  The  range  was  1.91  to  44.48%.  Inconsistencies  in  sample  temperature  and  variations  in 
the  ambient  temperature  inside  the  van  contributed  to  the  wide  ranges  in  %RSD  values. 
Generally,  TCE  was  used  as  the  criteria  for  re-running  check  standards.  If  the  %RSD  for  TCE 
was  greater  than  25,  the  standard  was  mixed  again  and  re-run. 

PCE 

The  average  %RSD  during  the  SI  for  PCE  was  23.82%.  The  range  was  0.98  to  78.61%. 
Inconsistencies  in  sample  temperature  and  variations  in  the  ambient  temperature  inside  the  van 
contributed  to  the  wide  ranges  in  %RSD  values. 

Toluene 

The  average  %RSD  during  the  SI  for  Toluene  was  21.18%.  The  range  was  0.92  to  71.02%. 
Inconsistencies  in  sample  temperature  and  variations  in  the  ambient  temperature  inside  the  van 
contributed  to  the  wide  ranges  in  %RSD  values. 

Ethylbenzene 

Ethylbenzene  co-eluted  with  chlorobenzene  in  field  standards  and  samples  were  reported  as 
chloro/ethylbenzene.  The  average  %RSD  during  the  SI  was  45.19%.  The  range  was  1.35  to 
85.75%.  Inconsistencies  in  sample  temperature  and  variations  in  the  ambient  temperature  inside 
the  van  contributed  to  the  wide  ranges  in  %RSD  values. 

m,p-xylene 

The  average  %RSD  during  the  SI  for  m,p-xylene  was  42.45%.  The  range  was  0.42  to  94.86%. 
The  late  elution  of  the  xylenes  in  the  packed  column  (less  sensitive  to  the  late-eluting 
compounds),  in  addition  to  inconsistencies  in  sample  temperature  and  variations  in  the  ambient 
temperature  inside  the  van  contributed  to  the  wide  ranges  in  %RSD  values. 
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The  average  %RSD  during  the  SI  for  o-xylene  was  47.36%.  The  range  was  1.87  lo  87.31%. 
The  late  elution  of  the  xylenes  in  the  packed  colunm  (less  sensitive  to  the  late-eluting 
compounds),  in  addition  to  inconsistencies  in  sample  temperature  and  variations  in  e  am  len 
temperature  inside  the  van,  contributed  to  the  wide  ranges  in  %RSD  values. 


2.3.2  Samples 


Duplicate  samples  (DUPS)  were  taken  as  quality  assurance  samples  for  soil  gas  and  soU 
samples.  DUPS  were  taken  from  the  same  bore  hole  and  same  interval  for  both 
DUPS  showed  the  same  results  as  associated  samples  with  the  exception  of  one. 
SGllDUP  had  an  estimated  level  of  Toluene  (2.05Mg/L)  and  the  associated  samp  e  was 

the  MDL  for  Toluene. 


The 

below 
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APPENDIX  B 


STANDARD  CURVES,  RESPONSE  FACTORS  AND  QA 


JOB#  1984-001 


Trans  1,2  DCE 


June  21.  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  21,  1994  Traces  103-111 


Analyte 

Cone 

Area 

RF  AVG  RF 

(yg/L) 

Area  counts 

Area  counts/(pg/L)  Area  counts/(pgyL) 

Trans  1,2  DCE 

99.52 

1140970.00 

11464.44  11797.13 

Trans  1.2  DCE 

49.76 

541363.00 

10879.21 

Trans  1,2  DCE 

24.88 

362056.00 

14551.72 

Trans  1,2  DCE 

12.44 

128050.00 

10293.15 

Trans  1,2  DCE 

0.00 

0.00 

0.00 

trans 

Regression  Output: 

Constant 

21536.57 

Std  Err  ofYEst 

56245.92 

R  Squared 

0.99 

No.  of  Observations 

4.00 

Degrees  of  Freedom 

2.00 

X  Coefficient(s)  1 1 1 80.28045 

Std  Err  of  Coef.  843.21 990 


Trans1,2DCE 
June  21. 1994 


1984-001 
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TCE/CIS 


June  21,  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  June  21 . 1 994  Traces  1 0 


Analyte 


TCE/CIS 

TCE/CIS 

TCE/CIS 

TCE/CIS 


Cone 

(pg/L) 

99.52 

49.76 

24.88 

0.00 


Area 

Area  counts 


RF  AVG  RF 

Area  counts/(pg/L)  Area  counts/(pg/L) 

11071.58 


1221734.00  12275.96 

616456.00  12388.27 

212742.00  8550.51 

0.00  0.00 


Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient(s) 

Std  Err  of  Coef. 


-89897.00 

54026.86 

0.99 

3.00 

1.00 

13324.33 

1005.18 


1984-001 
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PCE 


June  21,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  21, 1994  Traces  103-111 


Analyte 

Cone 

Area 

RF 

AVG  RF 

(pg/L) 

Area  counts 

Area  counts/(pg/L) 

Area  counts/(pg/L) 

PCE 

99.52 

820615.00 

8245.52 

8794.98 

PCE 

49.76 

346029.00 

6953.78 

PCE 

24.88 

254762.00 

10239.37 

PCE 

12.44 

121184.00 

9741.23 

PCE 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 

21078.17 

Std  Err  ofYEst 

55270.13 

R  Squared 

0.98 

No.  of  Observations 

4.00 

Degrees  of  Freedom 

2.00 

X  Coefficient(s)  7814.79 

Std  Err  of  Coef.  828.59 


PCE 


1984-001  3 
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Toluene 


June  21,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  21, 1994  Traces  103-111 


Analyte 

Cone 

Area 

RF 

AVG  RF 

(mq/l) 

Area  counts 

Area  counts/(pg/L) 

Area  counts/(pg/L) 

Toluene 

99.52 

1047632.00 

10526.58 

8418.54 

Toluene 

49.76 

413224.00 

8304.13 

Toluene 

24.88 

201970.00 

8117.56 

Toluene 

12.44 

83672.00 

6725.88 

Toluene 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 

-46855.65 

Std  Err  ofY  Est 

53298.30 

R  Squared 

0.99 

No.  of  Observations 

5.00 

Degrees  of  Freedom 

3.00 

X  Coefficient(s) 

10614.83 

Std  Err  of  Coef. 

677.41 

1984-001 
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chloro/ethylbenzene 


June  21,  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  June  21, 1994  Traces  103-111 


Analyte 

Cone 

Area 

RF 

AVG  RF 

(pg/L) 

Area  counts 

Area  counts/(tjg/L) 

Area  counts/(pg/L) 

chloro/ethylbenzene 

197.55 

75021.00 

379.77 

440.01 

chloro/ethylbenzene 

98.77 

42984.00 

435.18 

chloro/ethylbenzene 

49.39 

24944.00 

505.08 

Regression  Output; 

Constant 

8925.50 

Std  Err  of  Y  Est 

1080.54 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficient(s)  336.05 

Std  Err  of  Coef.  10.13 


SOOOQ 

70000 

60000 
Jsoooo 

40000 

30000 
20000 

40  60  80  100  120  1  40  160  180  200 

Concantration  (ppb) 

I  T*  Area  GC  Area  Regr9SS<on| 


Chloro/ethyl  benzene 
June  21.1994 


1984-001 
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p- xylene 


June  21, 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  21, 1994  Traces  103-111 


Analyte 

p-xylene 

p-xylene 

p-xylene 


Cone 

(pg/L) 

99.52 

49.76 

24.88 


Area 

Area  counts 
242240.00 
105720.00 
29834.00 


RF  AVG  RF 

Area  counts/(pg/L)  Area  counts/(pg/L) 
2434.02  1919.22 

2124.54 
1199.09 


Regression  Output; 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


X  Coefficient(s) 
Std  Err  of  Coef. 


2831.07 

75.84 


-38426.00 

4076.27 

1.00 

3.00 

1.00 


P-Xylene 


X  Area  GC  B  Regression  j 


1984-001 
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0-xylene 


June  21,  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  June  21, 1994  Traces  103-111 


Analyte 

Cone 

Area 

RF 

AVG  RF 

(tjg/L) 

Area  counts 

Area  counts/(yg/L) 

Area  counts/(pg/L) 

o-xylene 

99.52 

312036.00 

3135.33 

2568.25 

o-xylene 

49.76 

169380.00 

3403.85 

o-xylene 

24.88 

29000.00 

1165.57 

o-xylene 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 

-44276.17 

Std  Err  ofYEst 

26146.94 

R  Squared 

0.98 

No.  of  Observations 

4.00 

Degrees  of  Freedom 

2.00 

X  Coefficient(s)  3684.37 

Std  Err  of  Coef.  391 .99 


0-Xy1«n« 
Jm21. 1994 


1984-001 
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Trans  1 ,2  DCE 


June  21, 1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21. 1994  Traces  119-146 


Analyte 

Cone 

(pg/L.) 

Trans  1 ,2  DCE 

99.52 

Trans  1 ,2  DCE 

49.76 

Trans  1 ,2  DCE 

24.88 

Trans  1 ,2  DCE 

12.44 

Trans  1,2  DCE 

0.00 

Area 

Area  counts 
2100623.00 
732702.00 
202390.00 
113990.00 
0.00 


RF 

Area  counts/(pg/L) 
21107.02 
14724.35 
8134.44 
9162.95 
0.00 


AVG  RF 

Area  counts/(pg/L) 
13282.19 


Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient(s) 

Std  Err  of  Coef. 


23606.75565 

2216.36614 


-313856.57 

147839.92 

0.98 

4.00 

2.00 


Trans1,2DCE 
Juw  21.1994 


1984-001 
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Trans  1,2  DCE 


June  21,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


Date  &  time 

Trans 

Trace# 

area 

Cone 

%RSD 

6/21/94  20:24 

123 

608308.00 

49.76 

7.96 

6/22/94  09:58 

130 

1360164.00 

49.76 

105.79 

6/22/94  11:19 

134 

311841.00 

49.76 

52.82 

6/22/94  14:49 

142 

372071.00 

49.76 

43.71 

6/22/94  17:39 

146 

337677.00 

49.76 

48.91 

1984-001 


2 


TCE/CIS 


June  21, 1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21 , 


Analyte 

Cone 

Area 

RF 

(pg/L) 

Area  counts 

Area  counts/(pg/L) 

TCE/CIS 

49.76 

728369.00 

14637.27 

TCE/CIS 

24.88 

438390.00 

17619.73 

TCE/CIS 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 

24735.17 

Std  Err  of  Y  Est 

60588.54 

R  Squared 

0.99 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficient(s) 

14637.27 

Std  Err  of  Coef. 

1721.92 

Tcecis  1.2  ik:e 

June  21,  1994 

1994  Traces  119-146 
AVG  RF 

Area  counts/(pg/L) 
16128.50 


1984-001 
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TCE/CIS 


June  21.  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


Date  &  time 

TCE/CIS 

Trace# 

area 

Cone 

%RSD 

6/21/94  20:24 

123 

65526.00 

99.52 

95.92 

6/22/94  09:58 

130 

99.52 

100.00 

6/22/94  11:19 

134 

380564.00 

99.52 

76.29 

6/22/94  14:49 

142 

99.52 

100.00 

6/22/94  17:39 

146 

99.52 

100.00 

1984-001 
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PCE 


June  21,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


Analyte 

PCE 

PCE 

PCE 

PCE 


Cone 

(pg/L) 

99.52 

49.76 

12.44 

0.00 


Area 

Area  counts 
1353328.00 
494234.00 
46285.00 
0.00 


RF 

Area  counts/(pg/L) 
13598.21 
9932.11 
3720.57 
0.00 


AVG  RF 

Area  counts/(pg/L) 
9083.63 


Regression  Output; 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-184410.51 

91310.89 

0.99 

3.00 

1.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


15131.20 

1477.87 


1984-001 
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PCE 


June  21,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21,  1994  Traces  119-146 


Date  &  time 

PCE 

Trace# 

area 

Cone 

%RSD 

6/21/94  20:24 

123 

346858.00 

49.76 

23.26 

6/22/94  09:58 

130 

886393.00 

49.76 

96.10 

6/22/94  11:19 

134 

252831.00 

49.76 

44.07 

6/22/94  14:49 

142 

111023.00 

49.76 

75.44 

6/22/94  17:39 

146 

110470.00 

49.76 

75.56 

1984-001 
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Toluene 


June  21, 1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


Analyte 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 


Cone 

Area 

RF 

AVG  RF 

(pg/L.) 

Area  counts 

Area  counts/(Mg/L) 

Area  counts/(pg/L) 

99.52 

2331529.00 

23427.15 

11570.55 

49.76 

793353.00 

15943.19 

24.88 

218511.00 

8782.38 

12.44 

124230.00 

9986.08 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient(s)  18668.19 

Std  Err  of  Coef.  3841 .52 


-163191.00 

103237.67 

0.96 

3.00 

1.00 


Toluene 


1984-001 
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Toluene 


June  21,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/21/94  20:24 

123 

648916.00 

49.76 

12.71 

6/22/94  09:58 

130 

2121535.00 

49.76 

268.47 

6/22/94  11:19 

134 

667997.00 

49.76 

16.02 

6/22/94  14:49 

142 

443143.00 

49.76 

23.03 

6/22/94  17:39 

146 

454178.00 

49.76 

21.12 

1984-001 
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chloro/ethylbenzene 


June  21. 1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


Analyte 

Cone 

(pg/L) 

chloro/ethylbenzene 

197.55 

chloro/ethylbenzene 

98.77 

chloro/ethylbenzene 

49.39 

chloro/ethylbenzene 

0.00 

Area  RF  AVG  RF 

Area  counts  Area  counts/(pg/L)  Area  counts 
422386.00  2138.17  5277.04 

459537.00  4652.47 

446477.00  9040.49 

449295.00  ERR 


Regression  Output; 


Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


465052.50 

16909.89 

0.60 

3.00 

1.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


-193.11 

158.50 


Chloroiathyl  btniins 

Jwm21.1S»4 

500000  - 

400000  - 

:  X 

X 

I 

X 

300000  - 
es 

1 

200000  ■ 

100000  ■ 

; — I  I  I - 

- - P 

I 

0 

1 

- 1 - a— 

3  50 

'  LjJ 

100  150 

Concofitrabon  (ppb) 

200 

jx  Area  GC  B  Area  Regression  j 

1984-001 
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chloro/ethylbenzene 


June  21,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


&  time 

Trace# 

area 

Cone 

%RSD 

6/21/94  20:24 

123 

441973.00 

99.52 

6/22/94  09:58 

130 

245019.00 

99.52 

6/22/94  11:19 

134 

99.52 

6/22/94  14:49 

142 

274535.00 

99.52 

6/22/94  17:39 

146 

310133.00 

99.52 

1984-001 
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p-xylene 


samples  analyzed  June  21 , 1 994  T races  119-146 


June  21, 1994 

Calibration  standards  were  used  to  calibrate 


Analyte 

Cone 

(pg/L) 

p-xylene 

99.52 

p-xylene 

49.76 

p-xylene 

24.88 

p-xylene 

0.00 

Area  RF  AVG  RF 

Area  counts  Area  counts/(pg/L)  Area  counts 
269094.00  2703.85  1781.93 

106642.00  2143.07 

12412.00  498.86 

0.00  0.00 


Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Qegrees  of  Freedom 

X  Coefficient(s) 

Std  Err  of  Coef. 


3413.96 

129.32 


-68814.00 

6950.93 

1.00 

3.00 

1.00 


1984-001 
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p-xylene 


June  21,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


p-xylene 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/21/94  20:24 

123 

165613.00 

49.76 

86.77 

6/22/94  09:58 

130 

306970.00 

49.76 

246.19 

6/22/94  11:19 

134 

219293.00 

49.76 

147.31 

6/22/94  14:49 

142 

117814.00 

49.76 

32.87 

6/22/94  17:39 

146 

123590.00 

49.76 

39.38 

1984-001 
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0-xylene 


June  21,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21,  1994  Traces  119-146 


Analyte 

Cone 

Area 

RF 

AVG  RF 

(ijg/L) 

Area  counts 

Area  counts/(pg/L) 

Area  counts/(pg/L) 

1692.70 

o-xylene 

24.88 

36841.00 

1480.71 

o-xylene 

12.44 

23695.00 

1904.69 

o-xylene 

0.00 

0.00 

0.00 

Regression  Output; 

Constant 

1758.17 

Std  Err  ofY  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient(s) 
Std  Err  of  Coef. 


1480.71 

244.79 


4306.61 

0.97 

3.00 

1.00 


1984-001 
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0-xylene 


June  21,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  21, 1994  Traces  119-146 


&  time 

o-xylene 

Trace# 

area 

Cone 

%RSD 

6/21/94  20:24 

123 

165534.00 

49.76 

96.52 

6/22/94  09:58 

130 

337837.00 

49.76 

301.08 

6/22/94  11:19 

134 

428912.00 

49.76 

409.21 

6/22/94  14:49 

142 

95224.00 

49.76 

13.05 

6/22/94  17:39 

146 

104818.00 

49.76 

24.44 

1984-001 
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Trans  1,2  DCE 


June  22. 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22. 1994  Traces  157-179 


Analyte 


Trans  1 ,2  DCE 
Trans  1,2  DCE 
Trans  1,2  DCE 
Trans  1,2  DCE 


Cone 

Area 

(pg/L) 

Area  counts 

60.00 

1100839.00 

40.00 

602092.00 

20.00 

291286.00 

0.00 

0.00 

RP  AVG  RF 

Area  counts/(pg/L  Area  counts/(pg/l-) 

15987.97 

18347.32 

15052.30 

14564.30 
0.00 


Regression  Output: 

Constant 
Std  Err  ofY  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-144814.00 

78726.59 

0.98 

3.00 

1.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


20238.82500 

2712.69467 


1984-001 
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Trans  1,2  DCE 


June  22,  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22,  1994  Traces  157-179 


trans 

Date  &  time  Trace# 

6/23/94  08:02  156 

6/23/94  10:02  161 

6/23/94  13:09  166 

6/23/94  15:21  178 


area 

Cone 

%RSD 

168855.00 

80.00 

86.80 

475065.00 

40.00 

25.72 

573452.00 

40.00 

10.33 

427285.00 

40.00 

33.19 

1984-001 


2 


TCE 


June  22. 1994 


calibration  standa^s  were  used  tocaiibrate  samples  analysed  June  22, 1994  Traces  157-179 


Analyte 


(ijg/L) 


Area  RF 

counts  Area  counts/(pg/L)  Area  counts/(wg/L) 

15342.68 


TCE 

TCE 

TCE 

TCE 


120.00 

80.00 

40.00 

0.00 


2226323.00  18552.69 

1164886.00  14561.08 

516571.00  12914.28 

0.00  0-00 


Regression  Output; 

Constant 
Std  Err  ofYEst 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-407158.67 

168656.35 

0.98 

3.00 

1.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


21371.90 

2981.45 


1984-001 


3 


TCE 


June  22,  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22, 1994  Traces  157-179 


Date  &  time 

tce/cis 

Trace# 

area 

Cone 

%RSD 

6/23/94  08:02 

156 

1015325.00 

160.00 

58.64 

6/23/94  10:02 

161 

282517.00 

80.00 

76.98 

6/23/94  13:09 

166 

1082778.00 

80.00 

11.78 

6/23/94  15:21 

178 

636712.00 

80.00 

48.13 

1984-001 


4 


PCE 


June  22.  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22, 1994  Traces  157-17? 


Analyte 


Cone 

(pg/L) 


Area  RF  AVG  RF 

Area  counts  Area  counts/(ijg/L)  Area  counts/(pg/L) 

13486.66 


PCE 

60.00 

PCE 

40.00 

PCE 

20.00 

PCE 

0.00 

879276.00  14654.60 

504637.00  12615.93 

263789.00  13189.45 

0.00  0.00 


Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient(s)  14393.38 

Std  Err  of  Coef.  1036.84 


-19875.90 

46369.04 

0.99 

4.00 

2.00 


1984-001 


5 


PCE 


June  22,  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22,  1994  Traces  157-179 


Date  &  time  Trace# 

6/23/94  08:02  156 

6/23/94  10:02  161 

6/23/94  13:09  166 

6/23/94  15:21  178 


area 

Cone 

%RSD 

216298.00 

80.00 

79.95 

258116.00 

40.00 

52.15 

440214.00 

40.00 

18.40 

477811.00 

40.00 

11.43 

1984-001 


6 


Toluene 


June  22. 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22. 1994  Traces  157-179 


Analyte 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 


Cone 

(pg/L) 

79.62 

59.71 

39.81 

19.90 

0.00 


Area 

RF 

Area  counts 

Area  counts/(pg/L) 

6144076.00 

77169.43 

1777132.00 

29760.98 

918922.00 

23083.27 

404245.00 

20309.23 

0.00 

0.00 

AVG  RF 

Area  counts/(Mg/L) 
24384.49 


Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

34486.85 
4982.26 


X  Coefficient(s) 
Std  Err  of  Coef. 


-339454.00 

140246.76 

0.98 

3.00 

1.00 


1984-001 


7 


Toluene 


June  22,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22,  1994  Traces  157-179 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/23/94  08:02 

156 

768275.00 

79.62 

60.43 

6/23/94  10:02 

161 

812119.00 

39.81 

16.34 

6/23/94  13:09 

166 

763247.00 

39.81 

21.37 

6/23/94  15:21 

178 

771805.00 

39.81 

20.49 

1984-001 


8 


chloro/ethyibenzene 


June  22, 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22, 1994  Traces  157-179 


Analyte 

chloro/ethyibenzene 

chloro/ethyibenzene 

chloro/ethyibenzene 


Cone 

(pg/L) 

158.04 

39.51 

0.00 


Area 

Area  counts 
394290.00 
44454.00 
0.00 


RF  AVG  RF 

Area  counts/(pg/L)  Area  counts/(Mg/L) 
2494.93  1810.05 

1125.16 

0.00 


Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


X  Coefricient(s) 
Std  Err  of  Coef. 


2600.30 

365.00 


-24977.77 

42454.04 

0.98 

3.00 

1.00 


Chloro/ethyl  benzene 


[  X  Area  GC  B  Area  Regression  | 


1984-001 


9 


chloro/ethylbenzene 


June  22,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22,  1994  Traces  157-179 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/23/94  08:02 

156 

297208.00 

158.04 

3.90 

6/23/94  10:02 

161 

357506.00 

79.02 

149.96 

6/23/94  13:09 

166 

323514.00 

79.02 

126.19 

6/23/94  15:21 

178 

371482.00 

79.02 

159.73 

1984-001 


10 


p-xylene 


June  22, 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22, 1994  Traces  157-179 


Analyte 

p-xylene 

p-xylene 

p-xylene 

p-xylene 

p-xylene 


Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


Cone 

Area 

RF 

AVG  RF 

(pg/L) 

Area  counts 

Area  counts/(ijg/L) 

Area  counts/(pg/L) 

79.62 

308090.00 

3869.60 

3661.77 

59.71 

219893.00 

3682.47 

39.81 

137218.00 

3446.91 

19.90 

72614.00 

3648.12 

0.00 

Regression  Output; 

0.00 

0.00 

-5128.80 

8422.05 

1.00 

5.00 

3.00 

X  Coefflcient(s)  3835.61 

Std  Err  of  Coef.  133.80 


P-Xylene 


1984-001 


11 


p-xylene 


June  22,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22, 1994  Traces  157-179 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/23/94  08:02 

156 

581195.00 

79.62 

99.35 

6/23/94  10:02 

161 

103430.00 

39.81 

29.05 

6/23/94  13:09 

166 

217774.00 

39.81 

49.39 

6/23/94  15:21 

178 

122963.00 

39.81 

15.65 

1984-001 


12 


0-xyiene 


June  22,  1994 


calibration  standards  were  used  tocalibrate  samples  analyzed  June  22, 1994  Traces  157-179 


Analyte 

o-xylene 

o-xylene 

o-xylene 

o-xylene 

o-xylene 


Cone 

(pg/L) 

79.62 

59.71 

39.81 

19.90 

0.00 


Area 

Area  counts 
619310.00 
468295.00 
224467.00 
92161.00 
0.00 


RF 

Area  countsy(pg/L) 
7778.52 
7842.36 
5638.60 
4630.16 
0.00 


AVG  RF 

Area  counts/(pg/L) 
6472.41 


Regression  Output: 

Constant 
Std  Err  ofYEst 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient(s) 

Std  Err  of  Coef. 


8112.51 

745.58 


-42104.20 

46929.22 

0.98 

5.00 

3.00 


1984-001 


13 


0-xylene 


June  22. 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  June  22,  1994  Traces  157-179 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/23/94  08:02 

156 

783228.00 

79.62 

51.99 

6/23/94  10:02 

161 

159125.00 

39.81 

38.24 

6/23/94  13:09 

166 

227637.00 

39.81 

11.65 

6/23/94  15:21 

178 

104097.00 

39.81 

59.60 

1984-001 


14 


Trans  1,2  DCE 


June  23,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 


Analyte 

Cone 

Area 

RF 

AVG  RF 

(pg/L) 

Area  counts 

Area  counts/(pg/L) 

Area  counts/(pg/L) 

12487.15 

Trans  1,2  DCE 

40.00 

528002.00 

13200.05 

Trans  1,2  DCE 

20.00 

235485.00 

11774.25 

Trans  1,2  DCE 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 
Std  Err  ofY  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-9505.33 

23283.22 

1.00 

3.00 

1.00 


X  Coefficient(s)  13200.05000 

Std  Err  of  Coef.  823.18601 


1984-001 


1 


Trans  1,2  DCE 


June  23,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 

trans 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/24/94  08:07 

188 

499554.00 

40.00 

0.01 

6/24/94  11:50 

196 

527145.00 

40.00 

5.54 

6/24/94  15:42 

202 

620809.00 

40.00 

24.29 

6/24/94  17:32 

207 

512675.00 

40.00 

2.64 

6/25/94  08:49 

210 

419205.00 

40.00 

16.07 

6/25/94  10:09 

213 

397632.00 

40.00 

20.39 

6/25/94  12:15 

219 

456624.00 

40.00 

8.58 

6/25/94  16:01 

227 

474814.00 

40.00 

4.94 

6/25/94  17:19 

231 

491789.00 

40.00 

1.54 

6/26/94  08:40 

234 

415128.00 

40.00 

16.89 

6/26/94  10:49 

240 

1097617.00 

80.00 

9.87 

6/26/94  12:07 

243 

332647.00 

40.00 

33.40 

6/26/94  15:41 

249 

510976.00 

40.00 

2.30 

6/27/94  10:01 

255 

499524.00 

40.00 

0.01 

6/27/94  12:03 

261 

467031.00 

40.00 

6.50 

6/27/94  15:14 

270 

328892.00 

40.00 

34.15 

6/27/94  18:18 

277 

394630.00 

40.00 

20.99 

6/28/94  08:09 

279 

285862.00 

40.00 

42.77 

6/28/94  11:21 

286 

608704.00 

40.00 

21.87 

6/28/94  14:08 

292 

515996.00 

40.00 

3.31 

6/28/94  14:45 

293 

803909.00 

40.00 

60.95 

6/28/94  16:18 

297 

326179.00 

40.00 

34.70 

6/28/94  17:01 

299 

466064.00 

40.00 

6.69 

6/29/94  08:49 

302 

575933.00 

40.00 

15.31 

6/29/94  12:59 

306 

410379.00 

40.00 

17.84 

6/29/94  15:27 

312 

788839.00 

60.00 

5.29 

6/29/94  17:45 

317 

291923.00 

40.00 

41.56 

6/30/94  08:05 

319 

452928.00 

40.00 

9.32 

6/30/94  10:05 

325 

649207.00 

40.00 

29.98 

6/30/94  13:08 

332 

726466.00 

40.00 

45.44 

6/30/94  13:50 

334 

416994.00 

40.00 

16.52 

1984-001 


2 


TCE\CIS 


June  23, 1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23,  1994  Traces  187-333 


Analyte 

Cone 

Area 

(pg/L.) 

Area  counts 

TCE\C1S 

160.00 

2718065.00 

TCE\C1S 

80.00 

1071216.00 

TCE\C1S 

40.00 

521154.00 

TCE\CIS 

0.00 

0.00 

RF 

Area  counts/(pg/L) 
16987.91 
13390.20 
13028.85 
0.00 


AVG  RF 

Area  counts/(pg/L) 
14468.99 


Regression  Output; 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-120908.20 

170143.42 

0.99 

4.00 

2.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


17121.67 

1437.97 


1984-001 


3 


TCE\C!S 


June  23, 1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 
TCE\CIS 


Date  Sl  time 

Trace# 

area 

Cone 

%RSD 

6/24/94  08:07 

188 

1205826.00 

80.00 

4.17 

6/24/94  11:50 

196 

911881.00 

80.00 

21.22 

6/24/94  15:42 

202 

1219984.00 

80.00 

5.40 

6/24/94  17:32 

207 

1046555.00 

80.00 

9.59 

6/25/94  08:49 

210 

1079713.00 

80.00 

6.72 

6/25/94  10:09 

213 

891233.00 

80.00 

23.00 

6/25/94  12:15 

219 

846145.00 

80.00 

26.90 

6/25/94  16:01 

227 

903373.00 

80.00 

21.96 

6/25/94  17:19 

231 

887125.00 

80.00 

23.36 

6/26/94  08:40 

235 

1039053.00 

80.00 

10.23 

6/26/94  10:49 

240 

2361545.00 

160.00 

2.01 

6/26/94  12:07 

243 

630353.00 

80.00 

45.54 

6/26/94  15:41 

249 

80.00 

6/27/94  10:01 

255 

1308588.00 

80.00 

13.05 

6/27/94  12:03 

261 

1198511.00 

80.00 

3.54 

6/27/94  15:14 

270 

764961.00 

80.00 

33.91 

6/27/94  18:18 

277 

830103.00 

80.00 

28.29 

6/28/94  08:09 

279 

0.00 

80.00 

6/28/94  11:21 

286 

0.00 

80.00 

6/28/94  14:08 

292 

1349847.00 

80.00 

16.62 

6/28/94  14:45 

293 

3245539.00 

80.00 

180.39 

6/28/94  16:18 

297 

410769.00 

80.00 

64.51 

6/28/94  17:01 

299 

1603880.00 

80.00 

38.56 

6/29/94  08:49 

302 

80.00 

6/29/94  12:59 

306 

1123995.00 

80.00 

2.90 

6/29/94  15:27 

312 

1741502.00 

120.00 

0.30 

6/29/94  17:45 

317 

639966.00 

80.00 

44.71 

6/30/94  08:05 

319 

1296972.00 

80.00 

12.05 

6/30/94  10:05 

325 

1673605.00 

80.00 

44.59 

6/30/94  13:08 

332 

1961539.00 

80.00 

69.46 

6/30/94  13:50 

334 

967565.00 

80.00 

16.41 

1984-001 


4 


PCE 


June  23,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 


Analyte 

Cone 

(pg/L) 

Area 

Area  counts 

RF 

Area  counts/(pg/L) 

AVG  RF 

Area  counts/(pg/L) 

10697.36 

PCE 

40.00 

414401.00 

10360.03 

PCE 

20.00 

220694.00 

11034.70 

PCE 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 
Sid  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


X  Coefficient(s) 
Std  Err  of  Coef. 


10360.03 

389.52 


4497.83 

11017.40 

1.00 

3.00 

1.00 


1984-001 


5 


PCE 


June  23,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23,  1994  Traces  187-333 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/24/94  08:07 

188 

499554.00 

40.00 

16.75 

6/24/94  11:50 

188 

432314.00 

40.00 

1.03 

6/24/94  15:42 

196 

311200.00 

40.00 

27.27 

6/24/94  17:32 

202 

378352.00 

40.00 

11.58 

6/25/94  08:49 

207 

309504.00 

40.00 

27.67 

6/25/94  10:09 

210 

185913.00 

40.00 

56.55 

6/25/9412:15 

213 

135887.00 

40.00 

68.24 

6/25/94  16:01 

219 

458270.00 

40.00 

7.10 

6/25/94  17:19 

227 

349202.00 

40.00 

18.39 

6/26/94  08:40 

231 

433254.00 

40.00 

1.25 

6/26/94  10:49 

234 

261304.00 

40.00 

38.93 

6/26/94  12:07 

240 

632921.00 

80.00 

26.04 

6/26/94  15:41 

243 

194398.00 

40.00 

54.57 

6/27/94  10:01 

249 

237650.00 

40.00 

44.46 

6/27/94  12:03 

255 

447302.00 

40.00 

4.54 

6/27/94  15:14 

261 

432201.00 

40.00 

1.01 

6/27/94  18:18 

270 

282439.00 

40.00 

33.99 

6/28/94  08:09 

277 

404603.00 

40.00 

5.44 

6/28/94  11:21 

279 

195128.00 

40.00 

54.40 

6/28/94  14:08 

283 

1432977.00 

75.00 

78.61 

6/28/94  14:45 

286 

398429.00 

40.00 

6.89 

6/28/94  16:18 

292 

496720.00 

40.00 

16.08 

6/28/94  17:01 

293 

643483.00 

40.00 

50.38 

6/29/94  08:49 

297 

191108.00 

40.00 

55.34 

6/29/94  12:59 

299 

365736.00 

40.00 

14.53 

6/29/94  15:27 

302 

153059.00 

40.00 

64.23 

6/29/94  17:45 

306 

318883.00 

40.00 

25.48 

6/30/94  08:05 

312 

761273.00 

60.00 

18.61 

6/30/94  10:05 

317 

288301.00 

40.00 

32.62 

6/30/94  13:08 

319 

455497.00 

40.00 

6.45 

6/30/94  13:50 

325 

505664.00 

40.00 

18.17 

332 

527961.00 

40.00 

23.39 

334 

237028.00 

40.00 

44.61 

1984-001 


6 


Toluene 


June  23, 1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 


Analyte 


Toluene 

Toluene 

Toluene 


Cone 

(fjg/L) 

Area 

Area  counts 

RF 

Area  counts/(pg/L) 

AVG  RF 

Area  counts/(pg/L) 
16751.14 

39.81 

19.90 

0.00 

708476.00 

312608.00 

0.00 

17796.88 

15705.39 

0.00 

Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-13876.67 

33990.75 

1.00 

3.00 

1.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


17796.88 

1207.52 


1984-001 


7 


Toluene 


June  23.  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23,  1994  Traces  187-333 


Toluene 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/24/94  08:07 

188 

791302.00 

39.80 

18.69 

6/24/94  11:50 

196 

587568.00 

39.80 

11.87 

6/24/94  15:42 

202 

821983.00 

39.80 

23.29 

6/24/94  17:32 

207 

650143.00 

39.80 

2.48 

6/25/94  08:49 

210 

557492.00 

39.80 

16.38 

6/25/94  10:09 

213 

435581.00 

39.80 

34.67 

6/25/94  12:15 

219 

563861.00 

39.80 

15.43 

6/25/94  16:01 

227 

526518.00 

39.80 

21.03 

6/25/94  17:19 

231 

538957.00 

39.80 

19.16 

6/26/94  08:40 

234 

515262.00 

39.80 

22.71 

6/26/94  10:49 

240 

1404650.00 

79.60 

5.34 

6/26/94  12:07 

243 

300203.00 

39.80 

54.97 

6/26/94  15:41 

249 

630159.00 

39.80 

5.48 

6/27/94  10:01 

255 

901550.00 

39.80 

35.23 

6/27/94  12:03 

261 

750849.00 

39.80 

12.62 

6/27/94  15:14 

270 

422115.00 

39.80 

36.69 

6/27/94  18:18 

277 

570785.00 

39.80 

14.39 

6/28/94  08:09 

279 

854196.00 

39.80 

28.12 

6/28/94  11:21 

286 

824187.00 

39.80 

23.62 

6/28/94  14:08 

290 

385991.00 

39.80 

42.10 

6/28/94  14:45 

297 

527016.00 

39.80 

20.95 

6/28/94  16:18 

300 

703063.00 

39.80 

5.45 

6/28/94  17:01 

302 

1004998.00 

39.80 

50.74 

6/29/94  08:49 

306 

545883.00 

39.80 

18.12 

6/29/94  12:59 

312 

1231240.00 

59.70 

23.12 

6/29/94  15:27 

317 

396108.00 

39.80 

40.59 

6/29/94  17:45 

319 

704981.00 

39.80 

5.74 

6/30/94  08:05 

325 

1025128.00 

39.80 

53.76 

6/30/94  10:05 

332 

1140213.00 

39.80 

71.02 

6/30/94  13:08 

334 

497876.00 

39.80 

25.32 

6/30/94  13:50 

1984-001 
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chloro/ethyibenzene 


June  23,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 


Analyte 

chloro/ethyibenzene 

chloro/ethyibenzene 

chloro/ethyibenzene 

chloro/ethyibenzene 


Cone 

158.04 

118.53 

79.02 

0.00 


Area 

Area  counts 
809506.00 
652991.00 
79285.00 
0.00 


RF 

Area  counts/(pg/L) 
5122.28 
5509.20 
1003.38 
0.00 


AVG  RF 

Area  counts/(pg/L) 
3878.29 


Regression  Output; 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


.  X  Coefricient(s) 
Std  Err  of  Coef. 


9241.17 

3048.23 


-581404.17 

170317.51 

0.90 

3.00 

1.00 


1984-001 
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chloro/ethylbenzene 


June  23,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/24/94  08:07 

188 

88587.00 

79.02 

71.09 

6/24/94  11:50 

196 

134955.00 

79.02 

55.96 

6/24/94  15:42 

202 

93073.00 

79.02 

69.63 

6/24/94  17:32 

207 

137808.00 

79.02 

55.03 

6/25/94  08:49 

210 

43684.00 

79.02 

85.75 

6/25/94  10:09 

213 

387407.00 

79.02 

26.42 

6/25/94  12:15 

219 

310607.00 

79.02 

1.35 

6/25/94  16:01 

227 

96247.00 

79.02 

68.59 

6/25/94  17:19 

231 

156117.00 

79.02 

49.06 

6/26/94  08:40 

234 

273119.00 

79.02 

10.88 

6/26/94  10:49 

240 

143474.00 

158.04 

76.59 

6/26/94  12:07 

243 

110272.00 

79.02 

64.02 

..  6/26/94  15:41 

249 

79285.00 

79.02 

74.13 

6/27/94  10:01 

255 

211194.00 

79.02 

31.08 

6/27/94  12:03 

261 

99244.00 

79.02 

67.62 

6/27/94  15:14 

270 

83344.00 

79.02 

72.80 

6/27/94  18:18 

277 

111326.00 

79.02 

63.67 

6/28/94  08:09 

279 

497415.00 

79.02 

62.31 

6/28/94  11:21 

286 

312275.00 

79.02 

1.90 

6/28/94  14:08 

290 

210092.00 

79.02 

31.44 

6/28/94  14:45 

297 

146568.00 

79.02 

52.17 

6/28/94  16:18 

300 

246054.00 

79.02 

19.71 

6/28/94  17:01 

302 

119181.00 

79.02 

61.11 

6/29/94  08:49 

306 

132173.00 

79.02 

56.87 

6/29/94  12:59 

312 

215065.00 

118.53 

53.21 

6/29/94  15:27 

317 

162232.00 

79.02 

47.06 

6/29/94  17:45 

319 

161908.00 

79.02 

47.17 

6/30/94  08:05 

325 

249580.00 

79.02 

18.56 

6/30/94  10:05 

332 

223837.00 

79.02 

26.96 

6/30/94  13:08 

334 

107973.00 

79.02 

64.77 

6/30/94  13:50 


1984-001 
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p-xylene 


June  23,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 


Analyte 

p-xylene 

p-xylene 

p-xylene 

p-xylene 


Cone 

(pg/L) 

59.71 

39.81 

19.90 

0.00 


Area  RF  AVG  RF 

Area  counts  Area  counts/(pg/L)  Area  counts/(pg/L) 

3664.78 


304729.00  5103.18 

147651.00  3708.99 

43435.00  2182.17 

0.00  0.00 


Regression  Output: 

Constant 
StdErr  ofYEst 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-96022.33 

21580.82 

0.99 

3.00 

1.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


6563.69 

766.66 


1984-001 
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p-xylene 


June  23,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23, 1994  Traces  187-333 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/24/94  08:07 

188 

38061.00 

39.82 

73.92 

6/24/94  11:50 

196 

136888.00 

39.82 

6.19 

6/24/94  15:42 

202 

151823.00 

39.82 

4.04 

6/24/94  17:32 

207 

125253.00 

39.82 

14.16 

6/25/94  08:49 

210 

7496.00 

39.82 

94.86 

6/25/94  10:09 

213 

46768.00 

39.82 

67.95 

6/25/94  12:15 

219 

125163.00 

39.82 

14.23 

6/25/94  16:01 

227 

124874.00 

39.82 

14.42 

6/25/94  17:19 

231 

138184.00 

39.82 

5.30 

6/26/94  08:40 

234 

49759.00 

39.82 

65.90 

6/26/94  10:49 

240 

271406.00 

79.63 

7.00 

6/26/94  12:07 

243 

38350.00 

39.82 

73.72 

6/26/94  15:41 

249 

187812.00 

39.82 

28.71 

6/27/94  10:01 

255 

83634.00 

39.82 

42.69 

6/27/94  12:03 

261 

119629.00 

39.82 

18.02 

6/27/94  15:14 

270 

76964.00 

39.82 

47.26 

6/27/94  18:18 

277 

88791.00 

39.82 

39.15 

6/28/94  08:09 

279 

145308.00 

39.82 

0.42 

6/28/94  11:21 

286 

209403.00 

39.82 

43.50 

6/28/94  14:08 

290 

48648.00 

39.82 

66.66 

6/28/94  14:45 

297 

99046.00 

39.82 

32.12 

6/28/94  16:18 

300 

110919.00 

39.82 

23.99 

6/28/94  17:01 

302 

158431.00 

39.82 

8.57 

6/29/94  08:49 

306 

103388.00 

39.82 

29.15 

6/29/94  12:59 

312 

191646.00 

59.73 

12.44 

6/29/94  15:27 

317 

73073.00 

39.82 

49.92 

6/29/94  17:45 

319 

52553.00 

39.82 

63.99 

6/30/94  08:05 

325 

103751.00 

39.82 

28.90 

6/30/94  10:05 

332 

91941.00 

39.82 

36.99 

6/30/94  13:08 

334 

114531.00 

39.82 

21.51 

6/30/94  13:50 


1984-001 
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0-xylene 


June  23,  1994 

Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23,  1994  Traces  187-333 


Analyte 

Cone 

Area 

RF 

AVG  RF 

(pg/L) 

Area  counts 

Area  counts/(pg/L) 

Area  counts/(ijg/L) 

4851.79 

o-xylene 

39.81 

225558.00 

5666.01 

o-xylene 

19.90 

80366.00 

4037.58 

o-xylene 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 

-10804.33 

Std  Err  ofYEst 

26465.10 

R  Squared 

0.97 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficient(s) 

5666.01 

- 

Std  Err  of  Coef. 

940.17 

1984-001 
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0-xylene 


June  23,  1994 


Calibration  standards  were  used  to  calibrate  samples  analyzed  June  23,  1994  Traces  187-333 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

6/24/94  08:07 

196 

164027.00 

39.82 

15.09 

6/24/94  11:50 

202 

180486.00 

39.82 

6.57 

6/24/94  15:42 

207 

150465.00 

39.82 

22.11 

6/24/94  17:32 

210 

39141.00 

39.82 

79.74 

6/25/94  08:49 

213 

95541.00 

39.82 

50.54 

6/25/94  10:09 

219 

123703.00 

39.82 

35.96 

6/25/94  12:15 

227 

169339.00 

39.82 

12.34 

6/25/94  16:01 

231 

142320.00 

39.82 

26.33 

6/25/94  17:19 

234 

84989.00 

39.82 

56.00 

6/26/94  08:40 

240 

325565.00 

79.63 

15.73 

6/26/94  10:49 

243 

32692.00 

39.82 

83.08 

6/26/94  12:07 

249 

169039.00 

39.82 

12.49 

6/26/94  15:41 

255 

100807.00 

39.82 

47.82 

6/27/94  10:01 

261 

128192.00 

39.82 

33.64 

6/27/94  12:03 

270 

91845.00 

39.82 

52.45 

6/27/94  15:14 

277 

87915.00 

39.82 

54.49 

6/27/94  18:18 

279 

153927.00 

39.82 

20.32 

6/28/94  08:09 

286 

196788.00 

39.82 

1.87 

6/28/94  11:21 

297 

90666.00 

39.82 

53.07 

6/28/94  14:08 

300 

106505.00 

39.82 

44.87 

6/28/94  14:45 

302 

156886.00 

39.82 

18.79 

6/28/94  16:18 

306 

107854.00 

39.82 

44.17 

6/28/94  17:01 

312 

213393.00 

59.72 

26.36 

6/29/94  08:49 

317 

67377.00 

39.82 

65.12 

6/29/94  12:59 

319 

80496.00 

39.82 

58.33 

6/29/94  15:27 

325 

148768.00 

39.82 

22.99 

6/29/94  17:45 

332 

151680.00 

39.82 

21.48 

6/30/94  08:05 

334 

125227.00 

39.82 

35.17 

6/30/94  10:05 
6/30/94  13:08 
6/30/94  13:50 


1984-001  14 


Trans  1,2  DCE 


July  11, 1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11, 1994 


Analyte 


Trans  1,2  DCE 
Trans  1,2  DCE 
Trans  1,2  DCE 
Trans  1,2  DCE 


Cone 

Area 

RF 

AVG  RF 

(pg/L) 

Area  counts 

Area  counts/(pg/L) 

Area  counts/(pg/L) 
7419.67 

60.00 

527922.00 

8798.70 

40.00 

351000.00 

8775.00 

20.00 

93706.00 

4685.30 

0.00 

0.00 

0.00 

Regression  Output; 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-110006.66667 

32811.73160 

0.98871 

3.00000 

1.00000 


X  Coefficient(s)  10855.40 

Std  Err  of  Coef.  1160.07 


TRANS 


1984-001 


1 


Trans  1,2  DCE 
July  11, 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  1 1 , 1994 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

7/11/94  18:29 

374 

541830.00 

40.00 

82.57 

7/12/94  09:25 

381 

387351.00 

40.00 

30.51 

7/12/94  11:53 

386 

300353.00 

40.00 

1.20 

7/12/94  17:36 

395 

392004.00 

40.00 

32.08 

7/12/94  18:56 

399 

532531.00 

40.00 

79.43 

7/12/94  21:19 

408 

335465.00 

40.00 

13.03 

7/13/94  08:25 

410 

375074.00 

40.00 

26.38 

7/13/94  11:09 

422 

356705.00 

40.00 

20.19 

7/13/94  14:06 

432 

390376.00 

40.00 

31.53 

7/13/94  16:25 

440 

326843.00 

40.00 

10.13 

7/14/94  08:07 

443 

355094.00 

40.00 

19.65 

7/14/94  12:31 

445 

290678.00 

40.00 

2.06 

7/14/94  14:53 

450 

288950.00 

40.00 

2.64 

7/14/94  18:33 

459 

442473.00 

40.00 

49.09 

7/15/94  08:08 

462 

155935.00 

40.00 

47.46 

7/15/94  08:53 

464 

330950.00 

40.00 

11.51 

7/15/94  10:58 

472 

230003.00 

40.00 

22.50 

7/15/94  11:11 

473 

451115.00 

40.00 

52.00 

7/15/94  14:45 

482 

363648.00 

40.00 

22.53 

7/16/94  10:44 

500 

204012.00 

40.00 

31.26 

1984-001 


2 


cis  1 ,2  DCE 


July  11,  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11,1 994 


Analyte 


cis  1,2  DCE 
cis  1 ,2  DCE 
cis  1,2  DCE 
cis  1,2  DCE 


Cone 

Area 

RF 

AVG  RF 

(pg/L) 

Area  counts 

Area  counts/(pg/L) 

Area  counts/(ijg/L) 
5069.58 

60.00 

315951.00 

5265.85 

40.00 

180212.00 

4505.30 

20.00 

108752.00 

5437.60 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

5096.56 
417.70 


X  Coefficient(s) 
Std  Err  of  Coef. 


-1668.20 

18680.31 

0.99 

4.00 

2.00 


CIS 


1984-001 


3 


cis  1.2  DCE 


July  11,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  1 1 , 1994 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

7/11/94  18:44 

375 

515482.00 

40.00 

154.20 

7/12/94  08:37 

378 

223064.00 

40.00 

10.00 

7/12/94  12:08 

387 

461374.00 

40.00 

127.52 

7/12/94  17:52 

396 

333012.00 

40.00 

64.22 

7/12/94  19:12 

400 

545927.00 

40.00 

169.22 

7/13/94  08:40 

411 

286964.00 

40.00 

41.51 

7/13/94  11:25 

423 

232384.00 

40.00 

14.60 

7/13/94  14:23 

433 

278729.00 

40.00 

37.45 

7/13/94  16:40 

441 

258202.00 

40.00 

27.33 

7/14/94  08:23 

444 

262660.00 

40.00 

29.53 

7/14/94  12:46 

446 

272765.00 

40.00 

34.51 

7/14/94  15:07 

451 

268253.00 

40.00 

32.29 

7/14/94  18:48 

460 

378576.00 

40.00 

86.69 

7/15/94  08:23 

463 

136284.00 

40.00 

32.79 

.7/15/94  09:09 

465 

235696.00 

40.00 

16.23 

7/15/94  11:25 

474 

232931.00 

40.00 

14.87 

7/15/94  15:01 

483 

225180.00 

40.00 

11.04 

7/15/94  19:20 

495 

222236.00 

40.00 

9.59 

7/16/94  10:21 

498 

226434.00 

40.00 

11.66 

1984-001 
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TCE 


July  11.  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11 , 1994 


Analyte 

Cone 

(pg/L) 

Area 

Area  counts 

TCE 

60.00 

607172.00 

TCE 

40.00 

410767.00 

TCE 

20.00 

129067.00 

TCE 

0.00 

0.00 

Regression  Output; 

Constant 
Std  Err  ofY  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


RF  AVG  RF 

Area  counts/(pg/L)  Area  counts/(pg/L) 

8947.35 

10119.53 

10269.18 

6453.35 

0.00 


-95769.67 

34821.54 

0.99 

3.00 

1.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


11952.62 

1231.13 


1984-001 
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TCE 


July  11,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11, 1994 

TCE 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

7/11/94  18:29 

374 

713002.00 

40.00 

99.22 

7/12/94  09:25 

381 

410100.00 

40.00 

14.59 

7/12/94  11:53 

386 

308605.00 

40.00 

13.77 

7/12/94  17:36 

395 

447555.00 

40.00 

25.05 

7/12/94  18:56 

399 

592340.00 

40.00 

65.51 

7/12/94  21:19 

408 

442672.00 

40.00 

23.69 

7/13/94  08:25 

410 

387391.00 

40.00 

8.24 

7/13/94  11:09 

422 

364727.00 

40.00 

1.91 

7/13/94  14:06 

432 

365230.00 

40.00 

2.05 

7/13/94  16:25 

440 

334542.00 

40.00 

6.52 

7/14/94  08:07 

443 

334561.00 

40.00 

6.52 

7/14/94  12:31 

445 

416779.00 

40.00 

16.45 

7/14/94  14:53 

450 

294684.00 

40.00 

17.66 

.  .7/14/94  18:33 

459 

660864.00 

40.00 

84.65 

7/15/94  08:08 

462 

215910.00 

40.00 

39.67 

7/15/94  08:53 

464 

342378.00 

40.00 

4.34 

7/15/94  10:58 

472 

259466.00 

40.00 

27.50 

7/15/94  11:11 

473 

444555.00 

40.00 

24.21 

7/15/94  14:45 

482 

383649.00 

40.00 

7.20 

7/16/94  10:44 

500 

198692.00 

40.00 

44.48 

1984-001 
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PCE 


July  11.  1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  1 1 , 1994 


Analyte 


PCE 

PCE 

PCE 

PCE 


Cone 

(ng/L) 

60.00 

40.00 

20.00 

0.00 


Area  RF 

Area  counts  Area  counts/(pg/L) 

446214.00  7436.90 

317115.00  7927.88 

115527.00  5776.35 

0.00  0.00 


AVG  RF 

Area  counts/(pg/L) 
7047.04 


Regression  Output; 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-11320.50 

25524.06 

0.99 

4.00 

2.00 


X  Coefficient(s)  7701 .1 5 

Std  Err  of  Coef.  570.74 


1984-001 
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PCE 


July  11. 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  1 1 , 1994 

PCE 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

7/11/94  18:29 

374 

373632.00 

40.00 

32.55 

7/12/94  09:25 

381 

402254.00 

40.00 

42.70 

7/12/94  11:53 

386 

234876.00 

40.00 

16.68 

7/12/94  17:36 

395 

353982.00 

40.00 

25.58 

7/12/94  18:56 

399 

397589.00 

40.00 

41.05 

7/12/94  21:19 

408 

284653.00 

40.00 

0.98 

7/13/94  08:25 

410 

297596.00 

40.00 

5.57 

7/13/94  11:09 

422 

242785.00 

40.00 

13.87 

7/13/94  14:06 

432 

378433.00 

40.00 

34.25 

7/13/94  16:25 

440 

322045.00 

40.00 

14.25 

7/14/94  08:07 

443 

310243.00 

40.00 

10.06 

7/14/94  12:31 

445 

236588.00 

40.00 

16.07 

7/14/94  14:53 

450 

295747.00 

40.00 

4.92 

7/14/94  18:33 

459 

311799.00 

40.00 

10.61 

7/15/94  08:08 

462 

143695.00 

40.00 

49.02 

7/15/94  08:53 

464 

337496.00 

40.00 

19.73 

7/15/94  10:58 

472 

260046.00 

40.00 

7.75 

7/15/94  11:11 

473 

462271.00 

40.00 

63.99 

7/15/94  14:45 

482 

358973.00 

40.00 

27.35 

7/16/94  10:44 

500 

212795.00 

40.00 

24.51 
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Toluene 


July  11, 1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  1 1 .  1 994 


Analyte 


Toluene 

Toluene 

Toluene 

Toluene 


Cone 

(pg/L) 

59.71 

39.81 

19.90 

0.00 


Area 

Area  counts 


RF  AVG  RF 

Area  counts/(pg/L)  Area  counts/(pg/L) 

14773.49 


1045702.00  17511.99 

658037.00  16529.86 

204591.00  10278.63 

0.00  0-00 


Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


-205001 .00 
26854.98 
1.00 
3.00 
1.00 


X  Coefficient(s) 
Std  Err  of  Coef. 


21128.66 

954.02 


1984-001 
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Toluene 


July  11, 1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  1 1 , 1994 

TOLUENE 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

7/11/94  18:29 

374 

1175236.00 

39.80 

99.87 

7/12/94  09:25 

381 

781649.00 

39.80 

32.94 

7/12/94  11:53 

386 

489056.00 

39.80 

16.83 

7/12/94  17:36 

395 

771805.00 

39.80 

31.26 

7/12/94  18:56 

399 

1068622.00 

39.80 

81.74 

7/12/94  21:19 

408 

832719.00 

39.80 

41.62 

7/13/94  08:25 

410 

724578.00 

39.80 

23.23 

7/13/94  11:09 

422 

670505.00 

39.80 

14.03 

7/13/94  14:06 

432 

687882.00 

39.80 

16.99 

7/13/94  16:25 

440 

582538.00 

39.80 

0.93 

7/14/94  08:07 

443 

566146.00 

39.80 

3.71 

7/14/94  12:31 

445 

532566.00 

39.80 

9.43 

7/14/94  14:53 

450 

593398.00 

39.80 

0.92 

7/14/94  18:33 

459 

997612.00 

39.80 

69.67 

7/15/94  08:08 

462 

358444.00 

39.80 

39.04 

7/15/94  08:53 

464 

579922.00 

39.80 

1.37 

7/15/94  10:58 

472 

424428.00 

39.80 

27.82 

7/15/94  11:11 

473 

815752.00 

39.80 

38.74 

7/15/94  14:45 

482 

633101.00 

39.80 

7.67 

7/16/94  10:06 

497 

619408.00 

39.80 

5.34 

1984-001 
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chloro/ethylbenzene 


July  11, 1994 

Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11, 1994 


Analyte  Cone 

(Mg/L) 

'"hloro/ethylbenzene  79.02 

chloro/ethylbenzene  39.51 

chloro/ethylbenzene  0.00 


Area  RF 

Area  counts  Area  counts/(pg/L) 

110962.00  1404.26 

64808.00  1640.33 

0.00  0.00 


AVG  RF 

Area  counts/(pg/L) 
1522.29 


Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 

1168.19 
ERR 


X  Coefficient(s) 
Std  Err  of  Coef . 


18654.00 

ERR 

1.00 

2.00 

0.00 


1984-001 
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chloro/ethylbenzene 


July  11,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11,  1994 


CHLORO-ETHYL 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

7/11/94  18:29 

374 

65182.00 

79.02 

45.81 

7/12/94  09:25 

381 

94768.00 

79.02 

21.22 

7/12/94  11:53 

386 

103899.00 

79.02 

13.63 

7/12/94  17:36 

395 

126440.00 

79.02 

5.11 

7/12/94  18:56 

399 

147034.00 

79.02 

22.23 

7/12/94  21:19 

408 

172647.00 

79.02 

43.53 

7/13/94  08:25 

410 

211871.00 

79.02 

76.13 

7/13/94  11:09 

422 

37177.00 

79.02 

69.09 

7/13/94  14:06 

432 

147274.00 

79.02 

22.43 

7/13/94  16:25 

440 

85261.00 

79.02 

29.12 

7/14/94  08:07 

443 

71482.00 

79.02 

40.57 

7/14/94  12:31 

445 

66033.00 

79.02 

45.10 

7/14/94  14:53 

450 

130702.00 

79.02 

8.66 

.  7/14/94  18:33 

459 

32375.00 

79.02 

73.09 

7/15/94  08:08 

462 

19007.00 

79.02 

84.20 

7/15/94  08:53 

464 

50014.00 

79.02 

58.42 

7/15/94  10:58 

472 

47025.00 

79.02 

60.91 

7/15/94  11:11 

473 

61713.00 

79.02 

48.70 

7/15/94  14:45 

482 

53553.00 

79.02 

55.48 

7/16/94  10:06 

497 

54270.00 

79.02 

54.88 

1984-001 
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p-xylene 


July  11,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11, 1994 


Analyte 

Cone 

(tjg/L) 

Area 

Area  counts 

RF 

Area  counts/(pg/L) 

p-xylene 

59.71 

127235.00 

2130.76 

p-xylene 

39.81 

45263.00 

1137.00 

p-xylene 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 

-118681.00 

Std  Err  of  Y  Est 

ERR 

R  Squared 

1.00 

No.  of  Observations 

2.00 

Degrees  of  Freedom 

0.00 

X  Coefficient(s) 

4118.26 

Std  Err  of  Coef. 

ERR 

AVG  RF 

Area  counls/(pg/L) 
1633.88 


Date  &  time 


P-XYLENE 

Trace#  area  Cone  %RSD 


1984-001 
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p-xyiene 


July  11.  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11, 1994 

7/1 1/94  1 8:29  374  52964.00  39.82 

18.59 

7/12/94  09:25 

381 

86748.00 

39.82 

33.34 

7/12/94  11:53 

386 

88424.00 

39.82 

35.92 

7/12/94  17:36 

395 

105097.00 

39.82 

61.55 

7/12/94  18:56 

399 

90804.00 

39.82 

39.58 

7/12/94  21:19 

408 

165894.00 

39.82 

155.00 

7/13/94  08:25 

410 

60401.00 

39.82 

7.16 

7/13/94  11:09 

422 

47084.00 

39.82 

27.63 

7/13/94  14:06 

432 

77219.00 

39.82 

18.70 

7/13/94  16:25 

440 

63228.00 

39.82 

2.81 

7/14/94  08:07 

443 

26684.00 

39.82 

58.98 

7/14/94  12:31 

445 

32153.00 

39.82 

50.58 

7/14/94  14:53 

450 

56614.00 

39.82 

12.98 

7/14/94  18:33 

459 

42126.00 

39.82 

35.25 

7/15/94  08:08 

.  7/15/94  08:53 

462 

464 

15199.00 

39.82 

39.82 

100.00 

76.64 

7/15/94  10:58 

472 

13872.00 

39.82 

78.68 

7/15/94  11:11 

473 

30099.00 

39.82 

53.73 

7/15/94  14:45 

482 

17230.00 

39.82 

73.52 

7/15/94  19:05 

494 

26766.00 

39.82 

58.86 

1984-001 
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0-xylene 


July  11,  1994 


Calibration  standards  were  used  tocalibrate  samples  analyzed  on  or  after  July  11, 1994 


Analyte 


o-xylene 

o-xylene 

o-xyiene 

o-xylene 


Cone 

Area 

RF 

AVG  RF 

(pg/L) 

Area  counts 

Area  counts/(pg/L) 

Area  counts/(Mg/L) 
3735.02 

59.71 

377932.00 

6329.09 

39.81 

140334.00 

3525.18 

19.90 

26887.00 

1350.80 

0.00 

0.00 

0.00 

Regression  Output: 

Constant 
Std  Err  of  Y  Est 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 


X  Coefficient(s) 
Std  Err  of  Coef. 


8818.23 

1800.56 


-169327.33 

50684.43 

0.96 

3.00 

1.00 


O-XYLENE 


1984-001 
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0-xylene 


July  11,  1994 


Calibration  standards  were  used  tocaiibrate  samples  analyzed  on  or  after  July  11, 1994 


Date  &  time 

Trace# 

area 

Cone 

%RSD 

7/11/94  18:29 

374 

88574.00 

39.82 

40.44 

7/12/94  09:25 

381 

100897.00 

39.82 

32.15 

7/12/94  11:53 

386 

102222.00 

39.82 

31.26 

7/12/94  17:36 

395 

125087.00 

39.82 

15.89 

7/12/94  18:56 

399 

133441.00 

39.82 

10.27 

7/12/94  21:19 

408 

209725.00 

39.82 

41.03 

7/13/94  08:25 

410 

61868.00 

39.82 

58.40 

7/13/94  11:09 

422 

52508.00 

39.82 

64.69 

7/13/94  14:06 

432 

86238.00 

39.82 

42.01 

7/13/94  16:25 

440 

73981.00 

39.82 

50.25 

7/14/94  08:07 

443 

36902.00 

39.82 

75.19 

7/14/94  12:31 

445 

37903.00 

39.82 

74.51 

7/14/94  14:53 

450 

65084.00 

39.82 

56.23 

7/14/94  18:33 

459 

60804.00 

39.82 

59.11 

.  7/15/94  08:08 

462 

3290.00 

39.82 

97.79 

7/15/94  08:53 

464 

18872.00 

39.82 

87.31 

7/15/94  10:58 

472 

39.82 

100.00 

7/15/94  11:11 

473 

39912.00 

39.82 

73.16 

7/15/94  14:45 

482 

18866.00 

39.82 

87.31 

7/15/94  19:05 

494 

20179.00 

39.82 

86.43 

1984-001 
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APPENDED  C 


CALCULATED  DATA  AND  QA 


JOB#  1984-001 


lAMPLE  ANALYSES  TRACES  1 03-1 1 1 


ethod  Detection  Limits 


Compound 

TRANS  1,2  DCE 
BENZENE 
CIS  1.2  DCE 
TCE 
PCE 
TOLUENE 
CHLORO/ETHYLBENZENE 
p-XYLENE 
o-XYLENE 


Concentration  pg/L 


SAMPLE  ID:  BC-B-SG1-A 
SAMPLE  DATE:  JUNE  21,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  21,  1994 
ANALYSIS  TIME:  1127 
GO  TRACE#:  103 


SAMPLE  ID:  BC-B-SG1-B 
SAMPLE  DATE:  JUNE  21.  1994 
SAMPLE  DEPTH  (Ft):  10 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  21,  1994 
ANALYSIS  TIME:  1223 
GC  TRACE#:  106 


SAMPLE  ID:  BC-B-SG1-C 
SAMPLE  DATE:  JUNE  21,  1994 
SAMPLE  DEPTH  (Ft):  25 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  21,  1994 
ANALYSIS  TIME:  1253 
GC  TRACE#:  107 
GC  crashed,  sample  lost 


34.00 

4.00 

23.00 

4.00 

4.70 

3.70 
8.20 
6.80 
5.60 


Analyte 

Cone  pg/  Qualifier 

Trans  1,2  DCE 

34.00  U 

benzene 

4.00  U 

Cis  1.2  DCE 

23.00  U 

TCE/CIS  1,2  DCE 

5.25  J 

PCE 

4.70  U 

Toluene 

3.70  U 

chioro/ethylbenzene 

8.20  U 

p-xylene 

6.80  U 

o-xyiene 

5.60  U 

BC-B-SG-1B 

Analyte 

Cone  pg/L 

Trans  1,2  DCE 

34.00  U 

benzene 

4.00  U 

Cis  1.2  DCE 

23.00  U 

TCE/CIS  1,2  DCE 

4.00  U 

PCE 

4.70  U 

Toluene 

45.83 

chloro/ethyibenzene 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

Analyte 

Cone  pg/L 

Trans  1,2  DCE 

NA 

benzene 

NA 

TCE/CIS  1.2  DCE 

NA 

PCE 

NA 

Toluene 

NA 

chioro/ethylbenzene 

NA 

p-xylene 

NA 

|984-001 
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SAMPLE  ANALYSES  TRACES  103-111 


o-xylene 


NA 


SAMPLE  ID;  BC-D-SG1-A 
SAMPLE  DATE;  JUNE  21,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  21,  1994 
analysis  TIME;  1330 
GC  TRACE#;  109 


SAMPLE  ID;  BC-D-SG1-B 
SAMPLE  DATE;  JUNE  21.  1994 
SAMPLE  DEPTH  (Ft):  10 

SAMPLE  TYPE:  SOIL  GAS 
analysis  DATE:  JUNE  21, 1994 
analysis  TIME:  1455 
GC  TRACE#:  110 


SAMPLE  ID:  BC-D-SG1-C 
SAMPLE  DATE:  JUNE  21. 1994 
SAMPLE  DEPTH  (Ft);  20 

SAMPLE  TYPE;  SOIL  GAS 
analysis  DATE;  JUNE  21, 1994 
ANALYSIS  TIME:  1517 
GC  TRACE#:  111 


Analyte 

Trans  1 ,2  DCE 

benzene 

CIS  1 ,2  dee 

TCE/CIS  1 ,2  DCE 

PCE 

Toluene 

chloro/ethylbenzene 

p-xylene 

o-xylene 


Cone  pg/L 
34.00  U 
4.00  U 
23.00  U 
2.67  J 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


Analyte 

Trans  1,2  DCE 

benzene 

cis  1 ,2  DCE 

TCE/CIS  1,2  DCE 

PCE 

Toluene 

chloro/ethylbenzene 

p-xylene 

o-xylene 


Cone  pg/L 
34.00  U 
4.00  U 
23.00  U 
15.75 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


Analyte 
Trans  1 ,2  DCE 
benzene 
cis  1 ,2  DCE 
TCE/ClS  1,2  DCE 
PCE 
Toluene 

chloro/ethylbenzene 

p-xylene 

o-xylene 


Cone  pg/L 
34.00  U 
4.00  U 
23.00  U 
7.49 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


1984-001 
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JImPLE  analyses  traces  119-145 

fjthod  Detection  Limits 

Compound 

Concentration  pg/L 

TRANS  1,2  DCE 

34.00 

1 

BENZENE 

4.00 

CIS  1,2  DCE 

23.00 

■ 

TCE 

4.00 

1 

PCE 

4.70 

TOLUENE 

3.70 

■  chloro/ethylbenzene 

8.20 

■ 

p-XYLENE 

6.80 

m 

0-XYLENE 

5.60 

®  sample  ID:  BC-A-SG1-A 

Analyte 

Cone  pg/  Qualifier 

SAMPLE  DATE:  JUNE  21.  1994 

Trans  1,2  DCE 

34.00  U 

1  SAMPLE  DEPTH  (Ft):  5 

benzene 

4.00  U 

"  SAMPLE  TYPE:  SOIL  GAS 

TCE/CIS  1,2  DCE 

23.00  U 

_  ANALYSIS  DATE:  JUNE  21 . 1 994 

PCE 

4.00  U 

1  ANALYSIS  TIME:  1901 

Toluene 

4.70  U 

GC  TRACE#:  119 

chloro/ethylbenzene 

3.70  U 

p-xylene 

8.20  U 

1 

o-xylene 

6.80  U 

5.60  U 

1  SAMPLE  ID:  BC-A-SG1-B 

Analyte 

Cone  pg/L 

SAMPLE  DATE:  JUNE  21.  1994 

Trans  1.2  DCE 

34.00  U 

■  SAMPLE  DEPTH  (Ft):  10 

benzene 

4.00  U 

i  SAMPLE  TYPE:  SOIL  GAS 

23.00  U 

ANALYSIS  DATE:  JUNE  21.  1994 

TCeCIS  1.2  DCE 

4.00  U 

1  ANALYSIS  TIME:  1922 

PCE 

4.70  U 

*  GC  TRACE#;  120 

Toluene 

3.70  U 

chloro/ethylbenzene 

8.20  U 

1 

p-xylene 

6.80  U 

■ 

o-xylene 

5.60  U 

1  SAMPLE  ID:  BC-B-SG-1C 

BC-B-SG-1C 

SAMPLE  DATE;  JUNE  21.  1994 

Analyte 

Cone  pg/L 

■  SAMPLE  DEPTH  (Ft);  20 

Trans  1,2  DCE 

34.00  U 

1  SAMPLE  TYPE;  SOIL  GAS 

benzene 

4.00  U 

ANALYSIS  DATE:  JUNE  21,  1994 

23.00  U 

■  ANALYSIS  TIME:  1942 

TCE/CIS  1,2  DCE 

4.00  U 

1  GC  TRACE#:  121 

PCE 

4.70  U 

Toluene 

3.70  U 

1 

chloro/ethylbenzene 

8.20  U 

984-001 
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SAMPLE  ANALYSES  TRACES  119-145 


p-xylene 

o-xylene 


6.80  U 
5.60  U 


SAMPLE  ID:  BC-A-SG1-C 
SAMPLE  DATE:  JUNE  21,  1994 
SAMPLE  DEPTH  (Ft):  20 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  21,  1994 
ANALYSIS  TIME:  2001 
GC  TRACE#:  122 


SAMPLE  ID:  BC-E-SG1-A 
SAMPLE  DATE:  JUNE  22,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  22,  1994 
ANALYSIS  TIME:  1017 
GC  TRACE#:  131 


SAMPLE  ID:  BC-E-SG1-A  DUP 
SAMPLE  DATE:  JUNE  22,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE:  JUNE  22,  1994 
ANALYSIS  TIME:  1037 
GC  TRACE#;  135 


SAMPLE  ID;  BC-SG-FB-1 
SAMPLE  DATE:  JUNE  22,  1994 
SAMPLE  DEPTH  (Ft):  3 

SAMPLE  TYPE:  1  3FT  ROD 
ANALYSIS  DATE:  JUNE  22.  1994 
ANALYSIS  TIME:  1158 
GC  TRACE#;  136 


Analyte 

Cone  pg/L 

Trans  1 ,2  DCE 

34.00  U 

benzene 

4.00  U 

23.00  U 

TCE/C1S1,2  DCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethylbenzene 

8.20  U 

p-xyiene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

Cone  pg/L 

trans 

34.00  U 

4.00  U 

cis 

23.00  U 

TCE 

6.79 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

Cone  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

Cone  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

17.64 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

1984-001 
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AMPLE  ANALYSES  TRACES  119-145 


SAMPLE  ID;  BC-E-SG1-C 
SAMPLE  DATE;  JUNE  22.  1 994 
SAMPLE  DEPTH  (Ft);  20 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  22,  1994 
ANALYSIS  TIME;  1223 
GC  TRACE#;  137 


SAMPLE  ID;  BC-E-SG1-B 
SAMPLE  DATE;  JUNE  22,  1994 
SAMPLE  DEPTH  (Ft):  10 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE:  JUNE  22,  1994 
ANALYSIS  TIME;  1243 
GC  TRACE#:  138 


SAMPLE  ID:  BC-B-SG2 
SAMPLE  DATE:  JUNE  22.  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE:  JUNE  22,  1994 
ANALYSIS  TIME:  1342 
GC  TRACE#:  139 


SAMPLE  ID:  BC-B-SG3 
SAMPLE  DATE;  JUNE  22,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE:  JUNE  22,  1994 
ANALYSIS  TIME;  1403 
GC  TRACE#;  140 


p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

Cone  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

Cone  yg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

Cone  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

1.08  J 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

Cone  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

8.41 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

1984-001 
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SAMPLE  ANALYSES  TRACES  119-145 

p-xylene 

o-xylene 

6.80  U 

5.60  U 

SAMPLE  ID:  H20  BLANK 

SAMPLE  DATE:  JUNE  22,  1 994 

SAMPLE  DEPTH  (Ft):  0 

SAMPLE  TYPE:  H20  BLANK 

ANALYSIS  DATE:  JUNE  22,  1994 

ANALYSIS  TIME:  1423 

GC  TRACE#:  141 

ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 

Cone  pg/L 

34.00  U 

4.00  U 
23.00  U 

4.00  U 

4.70  U 

3.70  U 

8.20  U 

6.80  U 

5.60  U 

SAMPLE  ID:  BC-B-SG4 

SAMPLE  DATE:  JUNE  22,  1994 

SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 

ANALYSIS  DATE:  JUNE  22,  1994 
ANALYSIS  TIME:  1524 

GC  TRACE#:  143 

ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 

Cone  pg/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 

SAMPLE  ID:  BC-B-SG5 

SAMPLE  DATE:  JUNE  22,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 

ANALYSIS  DATE:  JUNE  22,  1994 
ANALYSIS  TIME:  1606 

GC  TRACE#:  144 

ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 

Cone  pg/L 
34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 

SAMPLE  ID:  BC-B-SG6 

SAMPLE  DATE:  JUNE  22,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 

ANALYSIS  DATE:  JUNE  22.  1994 
ANALYSIS  TIME:  1701 

GC  TRACE#:  145 

ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

Cone  pg/L 
34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 

1984-001 
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p-xylene 

o-xylene 


I 
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MPLE  ANALYSES  TRACES  119-145 


6.80  U 
5.60  U 


984-001 
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SAMPLE  ANALYSES  TRACES  157-179 


Method  Detection  Limits 


compound  Concentration  pj/L 

TRANS  1.2  DCE  34.00 

BENZENE  4.00 

CIS  1,2  DCE  23.00 

TCE  4.00 

PCE  4.70 

TOLUENE  3.70 

CHLORO/ETHYLBENZENE  8.20 

FkXYLENE  6.80 

n-yYLENE  5.60 


SAMPLE  ID:  BC-B-SG7 
SAMPLE  DATE;  JUNE  23,  1 994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  23,  1994 
ANALYSIS  TIME:  818 
GC  TRACE#;  157 


ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xyiene 

o-xylene 


CONC  ^Jg/L  QUALIFIER 
34.00  U 
4.00  U 
23.00  U 

3.80  J 
4.70  U 

33.14  R 
8.20  U 

6.80  U 
5.60  U 


SAMPLE  ID;  BC-B-SG8 
SAMPLE  DATE:  JUNE  23,  1 994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  23,  1994 
ANALYSIS  TIME:  837 
GC  TRACE#;  158 


SAMPLE  ID:  BC-B-SG9 
SAMPLE  DATE;  JUNE  23,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  23,  1994 
ANALYSIS  TIME:  857 
GC  TRACE#;  159 


ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 


CONC  pg/L  QUALIFIER 
34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 


CONC  pg/L  QUALIFIER 
34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 


1984-001 
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MPLE  ANALYSES  TRACES  157-179 


0-xylene 

5.60  U 

SAMPLE  ID;  BC-8-SG10 

ANALYTE 

CONC  pg/L  QUALIFIER 

SAMPLE  DATE;  JUNE  23,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft);  5 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  23,  1994 

TCE 

0.43  J 

ANALYSIS  TIME;  939 

PCE 

4.70  U 

GC  TRACE#;  160 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-B-SG11  DUP 

ANALYTE 

CONC  pg/L  QUALIFIER 

SAMPLE  DATE;  JUNE  23,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  5 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  23,  1994 

TCE 

2.05  J 

ANALYSIS  TIME:  1054 

PCE 

4.70  U 

GC  TRACE#;  162 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-B-SG11 

ANALYTE 

CONC  pg/L  QUALIFIER 

SAMPLE  DATE;  JUNE  23,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  5 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  23,  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1118 

PCE 

4.70  U 

GC  TRACE#:  163 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-B-SG12 

ANALYTE 

CONC  pg/L  QUALIFIER 

SAMPLE  DATE;  JUNE  23,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  5 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  23,  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1153 

PCE 

4.70  U 

GC  TRACE#;  164 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

SAMPLE  ANALYSES  TRACES  157-179 


SAMPLE  ID;  BC-B-SG13 
SAMPLE  DATE;  JUNE  23,  1 994 
SAMPLE  DEPTH  (FI);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  23,  1994 
ANALYSIS  TIME;  1337 
GC  TRACE#;  167 


SAMPLE  ID;  BC-B-SG14 
SAMPLE  DATE;  JUNE  23,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  23,  1994 
ANALYSIS  TIME;  1414 
GC  TRACE#;  168 


SAMPLE  ID;  BC-B-SG15 
SAMPLE  DATE;  JUNE  23,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  23,  1994 
ANALYSIS  TIME;  1537 
GC  TRACE#;  179 


o-xylene 


5.60  U 


ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 


CONC  pg/L  QUALIFIER 
34.00  U 
4.00  U 
23.00  U 
5.84 
4.70  U 

1.79  J 
8.20  U 

6.80  U 
5.60  U 


ANALYTE  CONC  pg/L  QUALIFIER 


trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

35.40 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L  QL 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

2.38  J 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 


3 


I 

I.MPLE  ANALYSES  TRACES  191-368 


Jthod  Detection  Limits 


Compound 


Concentration  pg/L 


TRANS  1,2  DCE 

34.00 

BENZENE 

4.00 

CIS  1.2  DCE 

23.00 

TCE 

4.00 

PCE 

4.70 

TOLUENE 

3.70 

CHLORO/ETHYLBENZENE 

8.20 

p-XYLENE 

6.80 

o-XYLENE 

5.60 

SAMPLE  ID:  BC-C-SG1-A 

ANALYTE 

CONC  pg/L  Qualifier 

SAMPLE  DATE:  JUNE  24,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  5 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE:  JUNE  24. 1994 

TCE 

4.00  U 

ANALYSIS  TIME:  922 

PCE 

4.70  U 

GC  TRACE#:  191 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-C-SG1-B 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE:  JUNE  24.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  10 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE:  JUNE  24,  1994 

TCE 

4.00  U 

ANALYSIS  TIME:  941 

PCE 

4.70  U 

GC  TRACE#:  192 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-C-SG1-C 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE:  JUNE  24,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  20 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE:  JUNE  24,  1994 

TCE 

4.00  U 

ANALYSIS  TIME:  1009 

PCE 

4.70  U 

GC  TRACE#:  193 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

984-001 
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SAMPLE  ANALYSES  TRACES  191-368 


0-xylene 


5.60  U 


SAMPLE  ID;  BC-C-SG-2 
SAMPLE  DATE;  JUNE  24,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  24,  1 994 
ANALYSIS  TIME;  1125 
GC  TRACE#;  195 


SAMPLE  ID;  BC-C-SG-3 
SAMPLE  DATE;  JUNE  24,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  24,  1994 
ANALYSIS  TIME;  1216 
GC  TRACE#:  197 


SAMPLE  ID;  BC-C-SG-4 
SAMPLE  DATE;  JUNE  24,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  24.  1994 
ANALYSIS  TIME:  1240 
GC  TRACE#;  198 


SAMPLE  ID;  BC-C-SG-5 
SAMPLE  DATE;  JUNE  24,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  24,  1994 
ANALYSIS  TIME:  1440 
GC  TRACE#;  200 


ANALYTE 

CONC  yg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  yg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  yg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  yg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

1984-001 
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vMPLE  ANALYSES  TRACES  191-368 

o-xylene 

5.60  U 

ANALYTE 

CONC  ^Jg/L 

SAMPLE  ID:  BC-C-SG-6 

trans 

34.00  U 

SAMPLE  DATE;  JUNE  24.  1994 

benzene 

4.00  U 

SAMPLE  DEPTH  (Ft):  5 

cis 

23.00  U 

SAMPLE  TYPE;  SOIL  GAS 

TCE 

4.00  U 

ANALYSIS  DATE;  JUNE  24,  1994 

PCE 

4.70  U 

ANALYSIS  TIME;  1515 

Toluene 

3.70  U 

GC  TRACE#:  201 

chloro/ethyl 

8.20  U 

p-xyiene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

SAMPLE  ID;  BC-C-SG-7 

trans 

34.00  U 

SAMPLE  DATE;  JUNE  24.  1994 

benzene 

4.00  U 

SAMPLE  DEPTH  (Ft):  5 

cis 

23.00  U 

SAMPLE  TYPE:  SOIL  GAS 

TCE 

4.00  U 

ANALYSIS  DATE:  JUNE  24.  1994 

PCE 

4.70  U 

ANALYSIS  TIME:  1601 

Toluene 

3.70  U 

GC  TRACE#;  203 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

SAMPLE  ID:  BC-C-SG-8 

trans 

34.00  U 

SAMPLE  DATE:  JUNE  24.  1 994 

benzene 

4.00  U 

SAMPLE  DEPTH  (Ft):  5 

cis 

23.00  U 

SAMPLE  TYPE;  SOIL  GAS 

TCE 

4.00  U 

ANALYSIS  DATE;  JUNE  24.  1994 

PCE 

4.70  U 

ANALYSIS  TIME:  1621 

Toluene 

3.70  U 

GC  TRACE#:  204 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

SAMPLE  ID:  BC-C-SG-9 

trans 

34.00  U 

SAMPLE  DATE;  JUNE  24,  1 994 

benzene 

4.00  U 

SAMPLE  DEPTH  (Ft):  5 

cis 

23.00  U 

SAMPLE  TYPE:  SOIL  GAS 

TCE 

4.00  U 

ANALYSIS  DATE;  JUNE  24.  1994 

PCE 

4.70  U 

ANALYSIS  TIME;  1649 

Toluene 

3.70  U 

GC  TRACE#:  205 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

984-001 
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SAMPLE  ANALYSES  TRACES  191-368 


o-xylene 


5.60  U 


sample  ID;  BC-C-SG-10 
SAMPLE  DATE;  JUNE  24,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  24,  1994 
ANALYSIS  TIME;  1709 
GC  TRACE#;  206 


SAMPLE  ID;  BC-C-SG-11 
SAMPLE  DATE;  JUNE  25,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25, 1994 
ANALYSIS  TIME;  920 
GC  TRACE#;  211 


SAMPLE  ID;  BC-C-SG-12 
SAMPLE  DATE:  JUNE  25,  1994 

SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  25,  1994 
analysis  TIME:  946 
GC  TRACE#;  212 


SAMPLE  ID;  BC-D-SG-2 
SAMPLE  DATE;  JUNE  25,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25. 1994 
analysis  TIME:  1050 
GC  TRACE#;  215 


ANALYTE 

trans 

benzene 

CIS 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 


CONC  pg/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


analyte 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 


CONC  pg/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


analyte 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 


CONC  pg/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


analyte 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 


CONC  pg/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 


1984-001 
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0-xylene 


5.60  U 


SAMPLE  ID;  BC-D-SG-3 
SAMPLE  DATE;  JUNE  25.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25.  1994 
ANALYSIS  TIME;  1110 
GC  TRACE#;  216 


SAMPLE  ID;  BC-D-SG-3  DUP 
SAMPLE  DATE;  JUNE  25.  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25. 1994 
ANALYSIS  TIME;  1130 
GC  TRACE#:  217 


SAMPLE  ID;  BC-D-SG-4 
SAMPLE  DATE;  JUNE  25.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25.  1994 
ANALYSIS  TIME:  1150 
GC  TRACE#:  218 


SAMPLE  ID;  BC-D-SG-6 
SAMPLE  DATE;  JUNE  25.  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25.  1994 
ANALYSIS  TIME;  1347 
GC  TRACE#;  221 


ANALYTE  CONC  mQ/L 


trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzenebenze 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

17.79 

PCE 

31.56 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

11984-001 
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SAMPLE  ANALYSES  TRACES  191-368 


0-xylene  5.60  U 


SAMPLE  ID:  BC-D-SG-5 
SAMPLE  DATE;  JUNE  25,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25,  1994 
ANALYSIS  TIME;  1406 
GC  TRACE#;  222 


SAMPLE  ID;  BC-D-SG-7 
SAMPLE  DATE:  JUNE  25,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  25,  1994 
ANALYSIS  TIME:  1427 
GC  TRACE#:  223 


SAMPLE  ID:  BC-D-SG-8 
SAMPLE  DATE:  JUNE  25.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25,  1994 
ANALYSIS  TIME:  1446 
GC  TRACE#;  224 


SAMPLE  ID:  BC-D-SG-9 
SAMPLE  DATE;  JUNE  25,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25.  1994 
ANALYSIS  TIME:  1527 
GC  TRACE#:  226 


ANALYTE  CONC  MQ/L 


trans 

34.00  U 

benzene 

4.00  U 

cIs 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

CIS 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

1984-001 
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MPLE  ANALYSES  TRACES  191-368 


0-xylene 


5.60  U 


SAMPLE  ID:  BC-D-SG-10 
SAMPLE  DATE;  JUNE  25,  1994 
SAMPLE  DEPTH  (FI);  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25,  1994 
ANALYSIS  TIME;  1617 
GC  TRACE#;  228 


SAMPLE  ID:  BC-D-SG-11 
SAMPLE  DATE;  JUNE  25.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25,  1994 
ANALYSIS  TIME;  1637 
GC  TRACE#;  229 


SAMPLE  ID;  BC-D-SG-12 
SAMPLE  DATE:  JUNE  25.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  25.  1994 
ANALYSIS  TIME;  1657 
GC  TRACE#;  230 


SAMPLE  ID:  BC-A-SG-2 
SAMPLE  DATE;  JUNE  26,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26,  1994 
ANALYSIS  TIME;  903 
GC  TRACE#:  235 


ANALYTE  CONC  uqH 


trans 

34.00  U 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

984-001 
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SAMPLE  ANALYSES  TRACES  191-368 


SAMPLE  ID:  BC-A-SG-3 
SAMPLE  DATE;  JUNE  26,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26,  1994 
ANALYSIS  TIME:  922 
GC  TRACE#;  236 


SAMPLE  ID;  BC-A-SG-3  DUP 
SAMPLE  DATE:  JUNE  26,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26,  1994 
ANALYSIS  TIME:  947 
GC  TRACE#;  237 


SAMPLE  ID;  BC-A-SG-4 
SAMPLE  DATE:  JUNE  26, 1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26,  1994 
ANALYSIS  TIME;  1026 
GC  TRACE#;  239 


SAMPLE  ID;  BC-A-SG-5 
SAMPLE  DATE;  JUNE  26.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26.  1994 
ANALYSIS  TIME;  1124 
GC  TRACE#;  241 


ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  yg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl  ^ 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 
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PaMPLE  analyses  traces  131-368 


SAMPLE  ID;  BC-A-SG-6 
SAMPLE  DATE;  JUNE  26.  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26.  1994 
ANALYSIS  TIME;  1143 
GC  TRACE#;  242 


SAMPLE  ID;  BC-A-SG-7 
SAMPLE  DATE;  JUNE  26,  1 994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26,  1994 
ANALYSIS  TIME;  1226 
GC  TRACE#;  244 


SAMPLE  ID;  BC-E-SG-2 
SAMPLE  DATE:  JUNE  26.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  26.  1994 
ANALYSIS  TIME:  1339 
GC  TRACE#;  245 


SAMPLE  ID:  BC-E-SG-4 
SAMPLE  DATE:  JUNE  26.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26.  1994 
ANALYSIS  TIME:  1437 
GC  TRACE#:  246 


ANALYTE  CONC  pg/L 


trans 

34.00  U 

benzene 

4.00  U 

ds 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

ds 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

ds 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

ds 

23.00  U 

TCE 

6.39 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

984-001 
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SAMPLE  ANALYSES  TRACES  191-368 


SAMPLE  ID;  BC-E-SG-3 
SAMPLE  DATE;  JUNE  26,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26,  1994 
ANALYSIS  TIME;  1458 
GC  TRACE#;  247 


SAMPLE  ID;  BC-E-SG-5 
SAMPLE  DATE;  JUNE  26,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  26,  1994 
ANALYSIS  TIME;  1519 
GC  TRACE#;  248 


SAMPLE  ID;  BC-E-SG-6 
SAMPLE  DATE;  JUNE  27, 1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27,  1994 
ANALYSIS  TIME:  1020 
GC  TRACE#;  256 


SAMPLE  ID;  BC-E-SG-7 
SAMPLE  DATE;  JUNE  27.  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE:  JUNE  27.  1994 
ANALYSIS  TIME:  1042 
GC  TRACE#;  257 


ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

■1  Q«A.nni 
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JImPLE  ANALYSES  TRACES  191-368 


SAMPLE  ID:  BC-E-SG-7  DUP 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  27,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (FI):  5 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  27,  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1100 

PCE 

4.70  U 

GC  TRACE#:  258 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-E-SG-8 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  27.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  5 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  27.  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1140 

PCE 

4.70  U 

GC  TRACE#;  260 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-E-SG-9 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE:  JUNE  27.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  5 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE:  JUNE  27.  1994 

TCE 

4.00  U 

ANALYSIS  TIME:  1220 

PCE 

4.70  U 

GC  TRACE#;  262 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID;  BC-E-SG-10 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  27.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  5 

4.00  U 

SAMPLE  TYPE;  SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE:  JUNE  27.  1994 

TCE 

4.00  U 

ANALYSIS  TIME:  1239 

PCE 

4.70  U 

GC  TRACE#:  263 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

984-001 
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SAMPLE  ANALYSES  TRACES  191-368 


SAMPLE  ID;  BC-E-SG-1 1 
SAMPLE  DATE;  JUNE  27.  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27,  1994 
ANALYSIS  TIME;  1257 
GC  TRACE#;  264 


SAMPLE  ID:  BC-E-SG-1 2 
SAMPLE  DATE:  JUNE  27.  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27.  1994 
ANALYSIS  TIME:  1410 
GC  TRACE#;  267 


SAMPLE  ID:  BC-E-SG-1 3 
SAMPLE  DATE;  JUNE  27,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE:  JUNE  27.  1994 
ANALYSIS  TIME;  1432 
GC  TRACE#:  268 


SAMPLE  ID;  BC-E-SG-1 4 
SAMPLE  DATE:  JUNE  27.  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27.  1994 
ANALYSIS  TIME;  1451 
GC  TRACE#;  269 


ANALYTE  CONC  pg/L 


trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

1.28  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

16.56 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

16.70 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 


12 


PLE  ANALYSES  TRACES  191-368 


SAMPLE  ID;  BC-E-SG-15 
SAMPLE  DATE;  JUNE  27,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27,  1994 
ANALYSIS  TIME;  1531 
GO  TRACE#;  271 


SAMPLE  ID;  BC-E-SG-16 
SAMPLE  DATE;  JUNE  27,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27,  1994 
ANALYSIS  TIME;  1557 
GC  TRACE#;  272 


SAMPLE  ID;  BC-E-SG-17 
SAMPLE  DATE;  JUNE  27, 1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27, 1994 
ANALYSIS  TIME;  1618 
GC  TRACE#;  273 


SAMPLE  ID;  BC-E-SG-18 
SAMPLE  DATE;  JUNE  27, 1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27,  1994 
ANALYSIS  TIME;  1712 
GC  TRACE#;  274 


ANALYTE  CONC  pg/L 


trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chioro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chioro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

1.38  J 

PCE 

4.70  U 

Toluene 

3.70  U 

chioro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

37.28 

PCE 

4.70  U 

Toluene 

3.70  U 

chioro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

84-001 
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SAMPLE  ANALYSES  TRACES  191-368 


SAMPLE  ID;  BC-E-SG-1 8  DUP 
SAMPLE  DATE;  JUNE  27,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27,  1994 
ANALYSIS  TIME;  1731 
GC  TRACE#;  275 


SAMPLE  ID;  BC-A-SG-8 
SAMPLE  DATE;  JUNE  27, 1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  27,  1994 
ANALYSIS  TIME:  1756 
GC  TRACE#;  276 


SAMPLED;  BC-C-SG-13 
SAMPLE  DATE;  JUNE  28, 1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE:  SOIL  GAS 
ANALYSIS  DATE;  JUNE  28,  1994 
ANALYSIS  TIME:  826 
GC  TRACE#;  280 


SAMPLE  ID;  BC-C-SG-14 
SAMPLE  DATE:  JUNE  28,  1994 
SAMPLE  DEPTH  (Ft):  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE:  JUNE  28,  1994 
ANALYSIS  TIME:  846 
GC  TRACE#;  281 


ANALYTE 

CONC  yg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  yg/L 

trans 

34.00  U 

4.00  U 

CIS 

23.00  U 

TCE 

4.85 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  yg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl  8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 
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I 

ImPLE  analyses  traces  191-368 


SAMPLE  ID: 

BC-C-SG-1 5A 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE; 

JUNE  28.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft): 

5 

4.00  U 

SAMPLE  TYPE; 

SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE; 

JUNE  28.  1994 

TCE 

4.00  U 

ANALYSIS  TIME; 

1034 

PCE 

4.70  U 

GC  TRACE#: 

284 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID: 

BC-C-SG-1 5B 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE: 

JUNE  28.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft); 

15 

benzene 

4.00  U 

SAMPLE  TYPE; 

SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE: 

JUNE  28.  1994 

TCE 

4.00  U 

ANALYSIS  TIME; 

1053 

PCE 

4.70  U 

GC  TRACE#; 

285 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID; 

BC-C-SG-1 6 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE; 

JUNE  28.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft): 

5 

benzene 

4.00  U 

SAMPLE  TYPE; 

SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE; 

JUNE  28.  1994 

TCE 

4.00  U 

ANALYSIS  TIME; 

1140 

PCE 

4.70  U 

GC  TRACE#; 

287 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID: 

BC-C-SG-1 7 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE; 

JUNE  28.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft); 

5 

benzene 

4.00  U 

SAMPLE  TYPE; 

SOIL  GAS 

cis 

23.00  U 

ANALYSIS  DATE; 

JUNE  28,  1994 

TCE 

4.00  U 

ANALYSIS  TIME: 

1201 

PCE 

4.70  U 

GC  TRACE#; 

288 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

984-001 
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SAMPLE  ANALYSES  TRACES  191-368 


SAMPLE  ID;  BC-C-SG-18 
SAMPLE  DATE;  JUNE  28.  1994 
SAMPLE  DEPTH  (FI);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  28,  1994 
ANALYSIS  TIME;  1220 
GC  TRACE#;  289 


SAMPLE  ID;  BC-C-SG-19 
SAMPLE  DATE;  JUNE  28,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  28.  1994 
ANALYSIS  TIME;  1521 
GC  TRACE#;  294 


SAMPLE  ID;  BC-C-SG-19  DUP 
SAMPLE  DATE;  JUNE  28,  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  28,  1994 
ANALYSIS  TIME;  1541 
GC  TRACE#;  295 


SAMPLE  ID;  BC-C-SG-20 
SAMPLE  DATE;  JUNE  28.  1994 
SAMPLE  DEPTH  (Ft);  5 

SAMPLE  TYPE;  SOIL  GAS 
ANALYSIS  DATE;  JUNE  28,  1994 
ANALYSIS  TIME;  1638 
GC  TRACE#;  298 


ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 
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I 

IvMPLE  ANALYSES  TRACES  191-368 


ANALYTE 

CONC  pg/L 

SAMPLE  ID:  BC-E-SG-19 

trans 

34.00  U 

SAMPLE  DATE;  JUNE  29,  1994 

benzene 

4.00  U 

SAMPLE  DEPTH  (Ft):  5 

cis 

23.00  U 

SAMPLE  TYPE;  SOIL  GAS 

TCE 

4.00  U 

ANALYSIS  DATE;  JUNE  29.  1994 

PCE 

4.70  U 

ANALYSIS  TIME;  910 

Toluene 

3.70  U 

GC  TRACE#:  303 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-F-B1-0103 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  29,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft);  1-3 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  29,  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1215 

PCE 

4.70  U 

GC  TRACE#:  304 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-F-B1-0507 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE:  JUNE  29,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  5-7 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL 

cis 

23.00  U 

ANALYSIS  DATE:  JUNE  29.  1994 

TCE 

4.00  U 

ANALYSIS  TIME:  1235 

PCE 

4.70  U 

GC  TRACE#:  305 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC-F.B1-1012 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE:  JUNE  29.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  10-12 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL 

cis 

23.00  U 

ANALYSIS  DATE:  JUNE  29,  1994 

TCE 

4.00  U 

ANALYSIS  TIME:  1339 

PCE 

4.70  U 

GC  TRACE#:  307 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

984-001 
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SAMPLE  ANALYSES  TRACES  191-368 

SAMPLE  ID;  BC-F-B1-1517 
SAMPLE  DATE;  JUNE  29,  1994 
SAMPLE  DEPTH  (Ft);  15-17 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JUNE  29.  1994 
ANALYSIS  TIME;  1358 
GC  TRACE#;  308 


SAMPLE  ID;  BC-F-B1-2022 
SAMPLE  DATE;  JUNE  29. 1994 
SAMPLE  DEPTH  (Ft);  20-22 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JUNE  29.  1994 
ANALYSIS  TIME;  1418 
GC  TRACE#;  309 


SAMPLE  ID;  BC-F-B1-2527 
SAMPLE  DATE;  JUNE  29,  1994 
SAMPLE  DEPTH  (Ft);  25-27 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JUNE  29,  1994 
ANALYSIS  TIME;  1440 
GC  TRACE#;  310 


SAMPLE  ID; 
SAMPLE  DATE; 
SAMPLE  DEPTH  (Ft); 
SAMPLE  TYPE; 
ANALYSIS  DATE; 
ANALYSIS  TIME; 
GC  TRACE#; 


BC-F-B1-3032 
JUNE  29,  1994 
30-32 
SOIL 

JUNE  29,  1994 

1440 

311 


ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

CIS 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 
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I 

I.MPLE  ANALYSES  TRACES  191-368 


SAMPLE  ID;  BC-F-B1-3537 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  29,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft);  35-37 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  29,  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1606 

PCE 

4.70  U 

GC  TRACE#;  313 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID;  BC-F-B2-0103 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  29.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (FI);  1-3 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  29.  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1643 

PCE 

4.70  U 

GC  TRACE#;  314 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID;  BC-F-B2-0507 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  29.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft);  5-7 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  29.  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1703 

PCE 

4.70  U 

GC  TRACE#;  315 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID;  BC-F-B2-1012 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  30.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft);  10-12 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  30.  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  823 

PCE 

4.70  U 

GC  TRACE#;  320 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 
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SAMPLE  ANALYSES  TRACES  191-368 

SAMPLE  ID;  BC-F-B2-1517 
SAMPLE  DATE;  JUNE  30,  1994 
SAMPLE  DEPTH  (Ft);  15-17 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JUNE  30,  1994 
analysis  TIME;  842 


analyte 

irans 

benzene 

CIS 

TOE 

PCE 


GC  TRACE#;  321 

1  w 

chloro/ethyl 

p-xylene 

o-xylene 

SAMPLE  ID;  BC-F-B2-2022 

SAMPLE  DATE;  JUNE  30,  1994 

SAMPLE  DEPTH  (Ft);  20-22 

SAMPLE  TYPE;  SOIL 
analysis  DATE;  JUNE  30,  1994 
ANALYSIS  TIME;  901 

GC  TRACE#;  322 

ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

f>-xyiene 

o-xylene 


CONC  mq/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 

CONC  pg/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


SAMPLE  ID;  BC-F-B2-2527 
SAMPLE  DATE;  JUNE  30,  1994 
SAMPLE  DEPTH  (Ft);  25-27 
SAMPLE  TYPE;  SOIL 
analysis  DATE;  JUNE  30,  1994 
analysis  TIME;  920 
GC  TRACE#;  323 


ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

p-xylene 

o-xylene 


CONC  pg/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


SAMPLE  ID;  BC-F-B2-3032 
SAMPLE  DATE;  JUNE  30,  1994 
SAMPLE  DEPTH  (Ft);  30-32 
SAMPLE  TYPE;  SOIL 
analysis  DATE;  JUNE  30,  1994 
ANALYSIS  TIME;  940 
GC  TRACE#;  324 


ANALYTE 

trans 

benzene 

cis 

TCE 

PCE 

Toluene 

chloro/ethyl 

pHxyiene 

o-xylene 


CONC  pg/L 

34.00  U 
4.00  U 
23.00  U 
4.00  U 

4.70  U 

3.70  U 
8.20  U 
6.80  U 
5.60  U 


1984-001 
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lAMPLE  ANALYSES  TRACES  191-368 


SAMPLE  ID;  BC  A  B1  0507 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  30.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft);  5-7 

benzene 

4.00  U 

SAMPLE  TYPE;  SOIL 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  30,  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1101 

PCE 

4.70  U 

GO  TRACE#;  328 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BCAB11012 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  30.  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  10-12 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  30.  1994 

TCE 

4.00  U 

ANALYSIS  TIME:  1042 

PCE 

4.70  U 

GC  TRACE#:  327 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BCAB11517 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE:  JUNE  30,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  15-17 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL 

cis 

23.00  U 

ANALYSIS  DATE:  JUNE  30.  1994 

TCE 

4.00  U 

ANALYSIS  TIME:  1120 

PCE 

4.70  U 

GC  TRACE#:  329 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

SAMPLE  ID:  BC  A  B1  2022 

ANALYTE 

CONC  pg/L 

SAMPLE  DATE;  JUNE  30,  1994 

trans 

34.00  U 

SAMPLE  DEPTH  (Ft):  20-22 

benzene 

4.00  U 

SAMPLE  TYPE:  SOIL 

cis 

23.00  U 

ANALYSIS  DATE;  JUNE  30,  1994 

TCE 

4.00  U 

ANALYSIS  TIME;  1139 

PCE 

4.70  U 

GC  TRACE#;  330 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 
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SAMPLE  ANALYSES  TRACES  191-368 

SAMPLE  ID;  BC  A  B1  2527 
SAMPLE  DATE;  JUNE  30,  1994 
SAMPLE  DEPTH  (FI);  25-27 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JUNE  30,  1994 
ANALYSIS  TIME;  1200 
GC  TRACE#;  331 


SAMPLE  ID;  BC  A  B1  0001 
SAMPLE  DATE;  JUNE  30, 1994 
SAMPLE  DEPTH  (Ft):  0-2 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JUNE  30.  1994 
ANALYSIS  TIME;  1326 
GC  TRACE#:  333 


ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

ANALYTE 

CONC  pg/L 

trans 

34.00  U 

benzene 

4.00  U 

cis 

23.00  U 

TCE 

4.00  U 

PCE 

4.70  U 

Toluene 

3.70  U 

chloro/ethyl 

8.20  U 

p-xylene 

6.80  U 

o-xylene 

5.60  U 

1984-001 
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I 

*MPLE  ANALYSES  TRACES  369-500 
thod  Detection  Limits 

Compound  Concentration  pg/L 


TRANS  1,2  DCE  34 

BENZENE  4 

CIS  1.2  DCE  23 

TCE  4 

PCE  4.7 

TOLUENE  3.7 

CHLORO/ETHYLBENZENE  8.2 

p-XYLENE  6.8 

o-XYLENE  5.6 


SAMPLE  ID:  BCF-B3-0103 
SAMPLE  DATE:  JULY  11.  1994 
SAMPLE  DEPTH  (Ft):  1-3 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  11,  1994 
ANALYSIS  TIME:  1705 
GC  TRACE#;  369 

Concentration  pg/L  Qualifier 


TRANS  1.2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID;  BC  F-B3-0507 
SAMPLE  DATE:  JULY  11, 1994 
SAMPLE  DEPTH  (Ft);  5-7 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  11,  1994 
ANALYSIS  TIME:  1720 
GC  TRACE#:  370 

Concentration  pg/L  Qualifier 


TRANS  1.2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID:  BC  F-B3-1 012 
SAMPLE  DATE;  JULY  1 1 ,  1 994 
SAMPLE  DEPTH  (Ft):  10-12 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE:  JULY  11.  1994 
ANALYSIS  TIME;  1735 
GC  TRACE#;  371 


84-001 
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SAMPLE  ANALYSES  TRACES  369-500 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

0-XYLENE  5.6  U 


SAMPLE  ID:  BC  F-B3-1517 
SAMPLE  DATE:  JULY  1 1 .  1 994 
SAMPLE  DEPTH  (Ft):  15-17 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  11.  1994 
ANALYSIS  TIME:  1749 
GC  TRACE#:  372 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID:  BC  F-B3-2022 
SAMPLE  DATE:  JULY  1 1 .  1 994 
SAMPLE  DEPTH  (FI):  20-22 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  11.  1994 
ANALYSIS  TIME:  1804 
GC  TRACE#:  373 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC  F-B3-2527 
SAMPLE  DATE:  JULY  12,  1994 
SAMPLE  DEPTH  (Ft):  25-27 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  12,  1994 
ANALYSIS  TIME:  845 
GC  TRACE#:  379 

Concentration  pg/L  Qualifier 


S^PLE  ANALYSES  TRACES  369-500 

■  TRANS  1,2  DCE 

BENZENE 

■  CIS  1,2  DCE 

■  TCE 

PCE 

TOLUENE 

I  CHLORO/ETHYLBEN2ENE 

■  p-XYLENE 

o-XYLENE 

I  SAMPLE  ID:  BC  F-B3-3032 

SAMPLE  DATE:  JULY  12.  1994 
H  SAMPLE  DEPTH  (Ft):  30-32 

■  SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  12.  1994 
ANALYSIS  TIME:  900 

I  GC  TRACE#:  380 

■  Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC-A-B2-0507 
SAMPLE  DATE;  JULY  12.  1994 
SAMPLE  DEPTH  (Ft);  5-7 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  12.  1994 
ANALYSIS  TIME;  1047 
GC  TRACE#;  382 

Concentration  pg/L  Qualifier 


TRANS  1.2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID;  BC-A-B2-1012 
SAMPLE  DATE;  JULY  12,  1994 
SAMPLE  DEPTH  (Ft);  10-12 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  12.  1994 
ANALYSIS  TIME;  1103 
GC  TRACE#:  383 

Concentration  pg/L  Qualifier 
TRANS  1.2  DCE  34  U 


34  U 
4  U 
23  U 
4  U 

4.7  U 

3.7  U 
8.2  U 

6.8  U 
5.6  U 
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SAMPLE  ANALYSES  TRACES  369-500 


BENZENE  4  U 

CIS1,2DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

0-XYLENE  5.6  U 


SAMPLE  ID:  BC-A-B2-1517 
SAMPLE  DATE:  JULY  12,  1994 
SAMPLE  DEPTH  (Ft):  15-17 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  12. 1994 
ANALYSIS  TIME:  1119 
GC  TRACE#:  384 

Concentration  pg/L  Qualifier 


TRANS  1 .2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

fvXYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC-A-B2-2022 
SAMPLE  DATE:  JULY  12,  1994 
SAMPLE  DEPTH  (Ft):  20-22 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  12,  1994 
ANALYSIS  TIME:  1134 
GC  TRACE#:  385 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID:  BC-A-B2-2527 
SAMPLE  DATE:  JULY  12,  1994 
SAMPLE  DEPTH  (Ft):  25-27 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  12,  1994 
ANALYSIS  TIME:  1214 
GC  TRACE#:  388 

Concentration  pg/L  Qualifier 
34  U 
4  U 


TRANS  1 ,2  DCE 
BENZENE 


fPLE  ANALYSES  TRACES  369-500 

CIS  1,2  DCE 
TCE 

IPCE 

TOLUENE 

CHLORO/ETHYLBENZENE 

p-XYLENE 

I  o-XYLENE 


SAMPLE  ID: 

BC-A-B2-3032 

SAMPLE  DATE; 

JULY  12.  1994 

SAMPLE  DEPTH  (Ft);  30-32 

SAMPLE  TYPE:  SOIL 

ANALYSIS  DATE;  JULY  12.  1994 

ANALYSIS  TIME:  1233 

GC  TRACE#:  389 

Concentration  pg/L  Qualifier 

TRANS  1.2  DCE 

34  U 

BENZENE 

4  U 

CIS  1.2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID: 

BC-E-B1-0507 

- 

SAMPLE  DATE; 

JULY  12.  1994 

SAMPLE  DEPTH  (Ft); 

5-7 

SAMPLE  TYPE; 

SOIL 

ANALYSIS  DATE: 

JULY  12.  1994 

ANALYSIS  TIME: 

1626 

GC  TRACE#: 

391 

Concentration  pg/L  Qualifier 

TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1.2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

23  U 
4  U 

4.7  U 

3.7  U 
8.2  U 

6.8  U 
5.6  U 


SAMPLE  ID; 
SAMPLE  DATE; 
SAMPLE  DEPTH  (Ft); 
SAMPLE  TYPE; 
ANALYSIS  DATE; 
ANALYSIS  TIME; 
GC  TRACE#; 


BC-E-B1-1012 
JULY  12.  1994 
10-12 
SOIL 

JULY  12,  1994 

1642 

392 

Concentration  pg/L  Qualifier 
34  U 
4  U 
23  U 


64-001 


TRANS  1.2  DCE 
BENZENE 
CIS  1.2  DCE 
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SAMPLE  ANALYSES  TRACES  369-500 


TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

0-XYLENE  5.6  U 


SAMPLE  ID:  BC-E-B1-1517 
SAMPLE  DATE;  JULY  12.  1994 
SAMPLE  DEPTH  (Ft):  15-17 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  12,  1994 
ANALYSIS  TIME:  1702 
GO  TRACE#;  393 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID;  BC-E-B1-2022 

SAMPLE  DATE:  JULY  12, 1994 

SAMPLE  DEPTH  (Ft):  20-22 

SAMPLE  TYPE:  SOIL 

ANALYSIS  DATE:  JULY  12.  1994 

ANALYSIS  TIME:  1717 

GC  TRACE#;  394 

Concentration  pg/L  Qualifier 

TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID;  BC-E-B1-2527 
SAMPLE  DATE:  JULY  12.  1994 
SAMPLE  DEPTH  (Ft);  25-27 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE:  JULY  12,  1994 
ANALYSIS  TIME;  1756 
GO  TRACE#:  397 

Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1 ,2  DCE 

23  U 

TCE 

4  U 

A 

MPLE  ANALYSES  TRACES  369-500 

PCE 
TOLUENE 
CHLORO/ETHYLBENZENE 
p-XYLENE 
o-XYLENE 

SAMPLE  ID;  BC-E-B1-3032 
SAMPLE  DATE;  JULY  12,  1994 
SAMPLE  DEPTH  (FI);  30-32 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  12,  1994 
ANALYSIS  TIME;  1812 
GO  TRACE#;  398 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID;  BC-E-B2-0001 
SAMPLE  DATE;  JULY  12,  1994 
SAMPLE  DEPTH  (Ft):  0-2 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  12,  1994 
ANALYSIS  TIME;  2031 
GC  TRACE#;  404 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID;  BC-E-B2-0507 

SAMPLE  DATE;  JULY  12.  1994 

SAMPLE  DEPTH  (Ft);  5-7 

SAMPLE  TYPE;  SOIL 

ANALYSIS  DATE;  JULY  12,  1994 

ANALYSIS  TIME;  1945 

GC  TRACE#:  401 

Concentration  pg/L  Qualifier 

TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1 ,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

4.7  U 

3.7  U 
8.2  U 

6.8  U 
5.6  U 
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SAMPLE  ANALYSES  TRACES  369-500 

TOLUENE 

CHLORO/ETHYLBENZENE 

;>XYLENE 

0-XYLENE 


3.7  U 
8.2  U 

6.8  U 
5.6  U 


SAMPLE  ID:  BC-E-B2-1012 
SAMPLE  DATE:  JULY  12,  1994 
SAMPLE  DEPTH  (Ft):  10-12 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  12,  1994 
ANALYSIS  TIME:  2016 


GO  TRACE#;  403 

Concentration  pg/L  Qualifier 


TRANS  1.2  DCE 
BENZENE 
CIS  1.2  DCE 
TCE 


34  U 
4  U 
23  U 
4  U 


PCE 


4.7  U 


TOLUENE 

CHLORO/ETHYLBENZENE 

p-XYLENE 

o-XYLENE 


3.7  U 
8.2  U 

6.8  U 
5.6  U 


SAMPLE  ID;  BC-E-B2-1 51 7 
SAMPLE  DATE:  JULY  12.  1994 
SAMPLE  DEPTH  (Ft):  15-17 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE;  JULY  12,  1994 
ANALYSIS  TIME:  2045 
GC  TRACE#;  405 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 
BENZENE 
CIS  1 ,2  DCE 
TCE 
PCE 
TOLUENE 

CHLORO/ETHYLBENZENE 

p-XYLENE 

o-XYLENE 


34  U 
4  U 
23  U 
4  U 

4.7  U 

3.7  U 
8.2  U 

6.8  U 
5.6  U 


SAMPLE  ID;  BC-E-B2-2022 
SAMPLE  DATE:  JULY  12.  1994 
SAMPLE  DEPTH  (Ft):  20-22 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  12.  1994 
ANALYSIS  TIME:  2001 
GC  TRACE#:  402 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

MPLE  ANALYSES  TRACES  369-500 
CHLORO/E7HYLBENZENE 
p-XYLENE 
0-XYLENE 

SAMPLE  ID;  BC-E-B2-3032 
SAMPLE  DATE;  JULY  12,  1994 
SAMPLE  DEPTH  (Ft);  30-32 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  13,  1994 
ANALYSIS  TIME;  901 
GC  TRACE#;  413 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

0-XYLENE  5.6  U 


SAMPLE  ID:  BC-B-B2-0002 
SAMPLE  DATE:  JULY  13,  1994 
SAMPLE  DEPTH  (Ft):  0-2 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  13,  1994 
ANALYSIS  TIME;  1003 
GC  TRACE#:  418 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC-B-B2-0507 
SAMPLE  DATE;  JULY  13,  1994 
SAMPLE  DEPTH  (Ft):  5-7 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  13,  1994 
ANALYSIS  TIME:  931 
GC  TRACE#:  415 


Concentration 

mq/l 

Qualifier 

TRANS  1,2  DCE 

34 

U 

BENZENE 

4 

U 

CIS  1,2  DCE 

23 

U 

TCE 

4 

U 

PCE 

4.7 

U 

TOLUENE 

3.7 

U 

CHLORO/ETHYLBENZENE 

8.2 

U 

8.2  U 
6.8  U 
5.6  U 
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SAMPLE  ANALYSES  TRACES  369-500 

|>-XYLENE 

0-XYLENE 


6.8  U 
5.6  U 


SAMPLE  ID;  BC-B-B2-1 01 2 
SAMPLE  DATE;  JULY  13,  1994 
SAMPLE  DEPTH  (Ft);  10-12 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  13,  1994 


ANALYSIS  TIME;  916 
GC  TRACE#;  414 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID;  BC-B-B2-1517 

SAMPLE  DATE;  JULY  13.  1994 

SAMPLE  DEPTH  (Ft):  15-17 

SAMPLE  TYPE;  SOIL 

ANALYSIS  DATE;  JULY  13.  1994 

ANALYSIS  TIME:  1018 

GC  TRACE#;  419 

Concentration  pg/L  Qualifier 

TRANS  1 .2  DCE 

34  U 

BENZENE 

4  U 

CIS  1 .2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID;  BC-B-B2-2022 

SAMPLE  DATE:  JULY  13.  1994 

SAMPLE  DEPTH  (Ft);  20-22 

SAMPLE  TYPE:  SOIL 

ANALYSIS  DATE;  JULY  13.  1994 

ANALYSIS  TIME;  1033 

GC  TRACE#;  420 

Concentration  pg/L  Qualifier 

TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1.2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

phXYLENE 

6.8  U 

5.6  U 


PLE  ANALYSES  TRACES  369-500 
0-XYLENE 

SAMPLE  ID;  BC-B-B2-2527 
SAMPLE  DATE;  JULY  13,  1994 
SAMPLE  DEPTH  (Ft);  25-27 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  13.  1994 
ANALYSIS  TIME;  1050 
GC  TRACE#;  421 


Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1.2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

0-XYLENE 

5.6  U 

SAMPLE  ID;  BC-B-B3-0002 

SAMPLE  DATE:  JULY  13.  1994 

SAMPLE  DEPTH  (Ft);  0-2 

SAMPLE  TYPE:  SOIL 

ANALYSIS  DATE;  JULY  13.  1994 

ANALYSIS  TIME;  1129 

GC  TRACE#;  424 

Concentration  pg/L  Qualifier 

TRANS  1.2  DCE 

34  U 

BENZENE 

4  U 

CIS  1.2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID:  BC-B-B3-0507 

SAMPLE  DATE:  JULY  13.  1994 

SAMPLE  DEPTH  (Ft):  5-7 

SAMPLE  TYPE;  SOIL 

ANALYSIS  DATE;  JULY  13.  1994 

ANALYSIS  TIME;  1144 

GC  TRACE#:  425 

Concentration  pg/L  Qualifier 

TRANS  1.2  DCE 

34  U 

BENZENE 

4  U 

CIS  1.2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

984-001 
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SAMPLE  ANALYSES  TRACES  369-500 


SAMPLE  ID;  BC-B-B3-1012 


SAMPLE  DATE:  JULY  13,  1994 
SAMPLE  DEPTH  (Ft);  10-12 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  13,  1994 
ANALYSIS  TIME;  1159 
GC  TRACE#;  426 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 
BENZENE 


CIS  1,2  DCE 
TCE 
PCE 


TOLUENE 

CHLORO/ETHYLBENZENE 

p-XYLENE 

o-XYLENE 


34  U 
4  U 
23  U 
4  U 

4.7  U 

3.7  U 
8.2  U 

6.8  U 
5.6  U 


SAMPLE  ID;  BC-B-B4-0002 
SAMPLE  DATE:  JULY  13,  1994 
SAMPLE  DEPTH  (Ft):  0-2 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  13,  1994 
ANALYSIS  TIME:  1215 
GC  TRACE#:  427 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 

34 

BENZENE 

4 

CIS  1,2  DCE 

23 

TCE 

4 

PCE 

4.7 

TOLUENE 

3.7 

CHLORO/ETHYLBENZENE 

8.2 

p-XYLENE 

6.8 

o-XYLENE 

5.6 

SAMPLE  ID:  BC-B-B4-0507 
SAMPLE  DATE:  JULY  13,  1994 
SAMPLE  DEPTH  (Ft):  5-7 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE:  JULY  13,  1994 


ANALYSIS  TIME;  1231 
GC  TRACE#;  428 

Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1 ,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

I 

B^PLE  ANALYSES  TRACES  369-500 


SAMPLE  ID: 

BC-B-B4-1012 

SAMPLE  DATE; 

JULY  13.  1994 

SAMPLE  DEPTH  (Ft): 

10-12 

SAMPLE  TYPE: 

SOIL 

ANALYSIS  DATE: 

JULY  13.  1994 

ANALYSIS  TIME; 

1246 

GC  TRACE#; 

429 

Concentration  pg/L 

Qualifier 

TRANS  1.2  DCE 

34 

U 

BENZENE 

4 

U 

CIS  1.2  DCE 

23 

U 

TCE 

4 

U 

PCE 

4.7 

U 

TOLUENE 

3.7 

U 

CHLORO/ETHYLBENZENE 

8.2 

U 

p-XYLENE 

6.8 

U 

o-XYLENE 

5.6 

U 

SAMPLE  ID 

BLANK 

SAMPLE  DATE 

JULY  13.  1994 

SAMPLE  DEPTH  (Ft) 

0 

SAMPLE  TYPE 

ANALYSIS  DATE 

JULY  13.  1994 

ANALYSIS  TIME 

1301 

GC  TRACE# 

430 

Concentration  pg/L  Qualifier 


TRANS  1.2  DCE 

34 

U 

BENZENE 

4 

U 

CIS  1.2  DCE 

23 

u 

TCE 

4 

u 

PCE 

4.7 

u 

TOLUENE 

3.7 

u 

CHLORO/ETHYLBENZENE 

8.2 

u 

p-XYLENE 

6.8 

u 

o-XYLENE 

5.6 

u 

SAMPLE  ID; 

BLANK 

SAMPLE  DATE; 

JULY  13.  1994 

SAMPLE  DEPTH  (Ft); 

0 

SAMPLE  TYPE; 

ANALYSIS  DATE; 

JULY  13.  1994 

ANALYSIS  TIME; 

1322 

GC  TRACE#; 

431 

Concentration  pg/L  Qualifier 


TRANS  1.2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

0-XYLENE  5.6  U 


SAMPLE  ID;  BC-B-B1-0002 
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SAMPLE  ANALYSES  TRACES  369-500 

SAMPLE  DATE;  JULY  13,  1994 
SAMPLE  DEPTH  (FI):  0-2 
SAMPLE  TYPE;  SOIL 


ANALYSIS  DATE:  JULY  13,  1994 
ANALYSIS  TIME:  1436 
GC  TRACE#;  434 

Concentration  pg/L 


Qualifier 


TRANS  1 ,2  DCE 
BENZENE 
CIS  1,2  DCE 
TCE 
PCE 
TOLUENE 
CHLORO/ETHYLBENZENE 
p-XYLENE 
o-XYLENE 


34  U 
4  U 
23  U 
4  U 

4.7  U 

3.7  U 
8.2  U 

6.8  U 
5.6  U 


SAMPLE  ID:  BC-B-B1-0507 
SAMPLE  DATE:  JULY  13,  1994 
SAMPLE  DEPTH  (Ft):  5-7 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE:  JULY  13,  1994 
ANALYSIS  TIME:  1451 
GC  TRACE#;  435 

Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID: 

BC-B-B1-1012 

SAMPLE  DATE; 

JULY  13,  1994 

SAMPLE  DEPTH  (Ft): 

10-12 

SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  13,  1994 


ANALYSIS  TIME;  1506 
GC  TRACE#:  436 

Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID: 

BC-B-B1-1517 

SAMPLE  DATE; 

JULY  13.  1994 

^  A  nrn 
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sMiPLE  analyses  traces  369-500 
■  SAMPLE  DEPTH  (FI):  15-17 

SAMPLE  TYPE:  SOIL 

■  ANALYSIS  DATE:  JULY  13,  1994 

ANALYSIS  TIME:  1522 
GC  TRACE#:  437 

Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC-B-B1-2022 
SAMPLE  DATE:  JULY  13,  1994 
SAMPLE  DEPTH  (Ft):  20-22 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  13,  1994 
ANALYSIS  TIME:  1540 
GC  TRACE#:  438 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID:  BC-B-B1-2527 

SAMPLE  DATE:  JULY  13,  1994 

SAMPLE  DEPTH  (Ft):  25-27 

SAMPLE  TYPE:  SOIL 

ANALYSIS  DATE:  JULY  13,  1994 

ANALYSIS  TIME:  1601 

GC  TRACE#:  439 

Concentration  pg/L  Qualifier 

TRANS  1,2  DCE 

34  U 

BENZENE 

4  U 

CIS  1,2  DCE 

23  U 

TCE 

4  U 

PCE 

4.7  U 

TOLUENE 

3.7  U 

CHLORO/ETHYLBENZENE 

8.2  U 

p-XYLENE 

6.8  U 

o-XYLENE 

5.6  U 

SAMPLE  ID:  BC-C-B1-0002 
SAMPLE  DATE:  JULY  14,  1994 
SAMPLE  DEPTH  (Ft):  0-2 
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SAMPLE  ANALYSES  TRACES  369-500 

SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  14,  1994 
ANALYSIS  TIME;  1404 
GC  TRACE#;  447 

Concentration  yg/L  Qualifier 


TRANS  1 ,2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

0-XYLENE  5.6  U 


SAMPLE  ID;  BC-C-B1-0507 
SAMPLE  DATE;  JULY  14,  1994 
SAMPLE  DEPTH  (Ft);  5-7 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  14,  1994 
ANALYSIS  TIME;  1419 
GC  TRACE#;  448 

Concentration  yg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID;  BC-C-B1-1012 
SAMPLE  DATE;  JULY  14,  1994 
SAMPLE  DEPTH  (Ft);  10-12 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  14,  1994 
ANALYSIS  TIME;  1434 
GC  TRACE#;  449 

Concentration  yg/L  Qualifier 


TRANS  1 ,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID;  BC-C-B1-1517 
SAMPLE  DATE;  JULY  14,  1994 
SAMPLE  DEPTH  (Ft);  15-17 


PLE  ANALYSES  TRACES  369-500 

SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  14.  1994 
ANALYSIS  TIME;  1517 
GC  TRACE#;  452 


Concentration  ^Jg/L 


TRANS  1,2  DCE 

34 

BENZENE 

4 

CIS  1,2  DCE 

23 

TCE 

.  4 

PCE 

4.7 

TOLUENE 

3.7 

CHLORO/ETHYLBENZENE 

8.2 

p-XYLENE 

6.8 

o-XYLENE 

5.6 

Qualifier 

U 

U 

U 

U 

U 

U 

U 

U 

U 


SAMPLE  ID;  BC-C-B2-0002 
SAMPLE  DATE;  JULY  14,  1994 
SAMPLE  DEPTH  (Ft):  0-2 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE:  JULY  14.  1994 
ANALYSIS  TIME:  1551 
GC  TRACE#:  453 

Concentration  pg/L  Qualifier 


TRANS  1.2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID:  BC-C-B2-0507 
SAMPLE  DATE:  JULY  14.  1994 
SAMPLE  DEPTH  (Ft):  5-7 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  14,  1994 
ANALYSIS  TIME:  1606 
GC  TRACE#:  454 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE 

34 

U 

BENZENE 

4 

U 

CIS  1,2  DCE 

23 

u 

TCE 

4 

u 

PCE 

4.7 

u 

TOLUENE 

3.7 

u 

CHLORO/ETHYLBENZENE 

8.2 

u 

p-XYLENE 

6.8 

u 

O-XYLENE 

5.6 

u 

SAMPLE  ID: 

BC-C-B2-1012 

SAMPLE  DATE: 

JULY  14.  1994 

SAMPLE  DEPTH  (Ft): 

10-12 

SAMPLE  TYPE: 

SOIL 

184-001 
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SAMPLE  ANALYSES  TRACES  369-500 

ANALYSIS  DATE;  JULY  14.  1994 
analysis  TIME;  1622 
GC  TRACE#;  455 

c.nnrpntration  ua/L 


Qualifier 


TRANS  1.2  DCE 
BENZENE 


CIS  1.2  DCE 
TCE 
PCE 


TOLUENE 

CHLORO/ETHYLBENZENE 

p-XYLENE 

o-XYLENE 


34  E 
4  E 
23  E 
4  E 

4.7  E 

3.7  E 
8.2  E 

6.8  E 
5.6  E 


SAMPLE  ID;  BC-C-B3-00Q2 
SAMPLE  DATE;  JULY  14,  1994 
SAMPLE  DEPTH  (Ft):  0-2 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  14,  1994 
ANALYSIS  TIME;  1712 
GC  TRACE#;  456 

Concentration  pg/L 

TRANS  1,2  DCE  34 
BENZENE  4 
CIS  1,2  DCE  23 
TCE  4 
PCE  4.7 
TOLUENE  3.7 
CHLORO/ETHYLBENZENE  8.2 
p-XYLENE  6.8 
o-XYLENE  5.6 


Qualifier 

U 

U 

U 

U 

U 

U 

U 

U 

U 


SAMPLE  ID:  BC-C-B3-0507 
SAMPLE  DATE:  JULY  14,  1994 
SAMPLE  DEPTH  (Ft);  5-7 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  14,  1994 
ANALYSIS  TIME;  1739 
GC  TRACE#:  457 

Concentration  pg/L 

TRANS  1 ,2  DCE  34 
BENZENE  4 
CIS  1 ,2  DCE  23 
TCE  4 
PCE  4.7 
TOLUENE  3.7 
CHLORO/ETHYLBENZENE  8.2 
p-XYLENE  6.8 
o-XYLENE  5.6 


Qualifier 

U 

U 

U 

U 

U 

U 

U 

U 

U 


SAMPLE  ID;  H20  BLANK 
SAMPLE  DATE:  JULY  14,  1994 
SAMPLE  DEPTH  (Ft):  0 

SAMPLE  TYPE;  H20  BLANK 
ANALYSIS  DATE:  JULY  14,  1994 


PLE  ANALYSES  TRACES  369-500 

ANALYSIS  TIME;  1814 
GC  TRACE#;  458 


Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID;  BC-C-B3-1012 
SAMPLE  DATE;  JULY  15, 1994 
SAMPLE  DEPTH  (Ft):  10-12 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15.  1994 
ANALYSIS  TIME:  920 
GC  TRACE#:  466 

Concentration  pg/L  Qualifier 


TRANS  1.2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID:  BC-C-B3-1416 
SAMPLE  DATE:  JULY  15.  1994 
SAMPLE  DEPTH  (Ft):  14-16 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15.  1994 
ANALYSIS  TIME:  935 
GC  TRACE#:  467 

Concentration  yg/L  Qualifier 


TRANS  1.2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC-C-B4-0002 
SAMPLE  DATE:  JULY  15.  1994 
SAMPLE  DEPTH  (Ft):  0-2 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15.1994 
ANALYSIS  TIME:  1230 
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SAMPLE  ANALYSES  TRACES  369-500 

GC  TRACE#;  479 

Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC-C-B4-0507 
SAMPLE  DATE:  JULY  15,  1994 
SAMPLE  DEPTH  (Ft):  5-7 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15,  1994 
ANALYSIS  TIME:  950 
GC  TRACE#:  468 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID:  BC-C-B4-1012 
SAMPLE  DATE:  JULY  15,  1994 
SAMPLE  DEPTH  (Ft):  10-12 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15,  1994 
ANALYSIS  TIME:  1006 
GC  TRACE#:  469 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC-C-B4-1012DUP 
SAMPLE  DATE:  JULY  15,  1994 
SAMPLE  DEPTH  (Ft):  10-12 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15,  1994 
ANALYSIS  TIME:  1025 
GC  TRACE#:  470 


1 

JmPLE  analyses  traces  369-500 

1  Concentration  jjg/L 

Qualifier 

TRANS  1.2  DCE  34 

U 

■  BENZENE  4 

U 

1  CIS  1.2  DCE  23 

U 

TCE  4 

U 

.  PCE  4.7 

U 

■  TOLUENE  3.7 

U 

■  CHLORO/ETHYLBENZENE  8.2 

U 

p-XYLENE  6.8 

U 

■  o-XYLENE  5.6 

U 

V 

SAMPLE  ID:  BC-D-B1-0002 

■  SAMPLE  DATE:  JULY  15,  1994 

1  SAMPLE  DEPTH  (FI):  0-2 

SAMPLE  TYPE:  SOIL 

_  ANALYSIS  DATE:  JULY  15,  1994 

■  ANALYSIS  TIME:  1215 

■  GC  TRACE#:  478 

Concentration  pg/L 

Qualifier 

■  TRANS  1,2  DCE  34 

U 

■  BENZENE  4 

U 

CIS  1,2  DCE  23 

u 

■  TCE  4 

u 

■  PCE  4.7 

u 

TOLUENE  3.7 

u 

_  .  CHLORO/ETHYLBENZENE  8.2 

u 

■  p-XYLENE  6.8 

u 

■  O-XYLENE  5.6 

u 

■  SAMPLE  ID:  BC-D-B1-0507 

1  SAMPLE  DATE:  JULY  15,  1994 

SAMPLE  DEPTH  (Ft):  5-7 

■  SAMPLE  TYPE:  SOIL 

■  ANALYSIS  DATE:  JULY  15,  1994 

ANALYSIS  TIME:  1039 

GC  TRACE#:  471 

1  Concentration  pg/L 

Qualifier 

■  TRANS  1.2  DCE  34 

U 

BENZENE  4 

U 

■  CIS  1.2  DCE  23 

U 

■  TCE  4 

U 

PCE  4.7 

U 

■  TOLUENE  3.7 

U 

1  CHLORO/ETHYLBENZENE  8.2 

u 

p-XYLENE  6.8 

u 

o-XYLENE  5.6 

u 

■  SAMPLE  ID:  BC-D-B1-1012* 

SAMPLE  DATE:  JULY  15,  1994 

■  SAMPLE  DEPTH  (Ft):  10-12 

1  SAMPLE  TYPE;  SOIL 

ANALYSIS  DATE:  NA  NO  RECOVERY 

.  ANALYSIS  TIME:  NA 

■  GC  TRACE#:  NA 
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SAMPLE  ANALYSES  TRACES  369-500 

SAMPLE  ID;  BC-D-B1-1517 
SAMPLE  DATE:  JULY  15,  1994 
SAMPLE  DEPTH  (Ft):  15-17 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME;  1130 
GC  TRACE#;  475 

Concentration  pg/L  Qualifier 


TRANS  1 ,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 


CHLORO/ETHYLBENZENE  8.2 
p-XYLENE  6.8 
o-XYLENE  5.6 


SAMPLE  ID:  BC-D-B1-2022 
SAMPLE  DATE;  JULY  15,  1994 
SAMPLE  DEPTH  (Ft);  20-22 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME;  1145 
GC  TRACE#;  476 

Concentration  pg/L 
TRANS  1,2  DCE  34 
BENZENE  4 
CIS  1,2  DCE  23 
TCE  4 
PCE  4.7 
TOLUENE  3.7 
CHLORO/ETHYLBENZENE  8.2 
p-XYLENE  6.8 
o-XYLENE  5.6 


Qualifier 

U 

U 

U 

U 

U 

U 

U 

U 

U 


SAMPLE  ID;  BO-D-B1-2527 
SAMPLE  DATE;  JULY  15,  1994 
SAMPLE  DEPTH  (Ft);  25-27 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME;  1200 
GC  TRACE#;  477 

Concentration  pg/L  Qualifier 
TRANS  1,2  DCE  34  U 


CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID;  BC-D-B2-0002 


I 

PLE  ANALYSES  TRACES  369-500 

SAMPLE  DATE;  JULY  15,  1994 
SAMPLE  DEPTH  (FI):  0-2 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME;  1305 
GC  TRACE#;  481 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID:  BC-D-B2-0507 
SAMPLE  DATE:  JULY  15.  1994 
SAMPLE  DEPTH  (Ft):  5-7 
SAMPLE  TYPE;  SOIL 
ANALYSIS  DATE:  JULY  15,  1994 
ANALYSIS  TIME;  1250 
GC  TRACE#:  480 

Concentration  pg/L 
TRANS  1,2  DCE  34 
BENZENE  4 
CIS  1,2  DCE  23 
TCE  4 
PCE  4.7 
TOLUENE  3.7 
CHLORO/ETHYLBENZENE  8.2 
p-XYLENE  6.8 
O-XYLENE  5.6 

SAMPLE  ID:  BC-C-B3-0002 
SAMPLE  DATE;  JULY  15,  1994 
SAMPLE  DEPTH  (FI);  0-2 

SAMPLE  TYPE;  SOIL  (Second  analysis  of  sample 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME;  1517 
GC  TRACE#;  484 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID;  BC-C-B3-0507 
SAMPLE  DATE;  JULY  15,  1994 


Qualifier 

U 

U 

U 

U 

U 

U 

U 

U 

U 


184-001 
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SAMPLE  ANALYSES  TRACES  369-500 
SAMPLE  DEPTH  (FI):  5-7 

SAMPLE  TYPE;  SOIL  (Second  analysis  of  sample 

ANALYSIS  DATE:  JULY  15,  1994 
analysis  TIME;  1532 


GC  TRACE#;  485 


.-k+f  o+f 1  tn  /I  Qualifier 


TRANS  1 ,2  DCE  34 
benzene  4 
CIS  1.2  DCE  23 
TCE  4 
PCE  4.7 
TOLUENE  3.7 
CHLORO/ETHYLBENZENE  8.2 
f^XYLENE  6.8 
0-XYLENE  5.6 


U 

U 

U 

U 

U 

U 

U 

U 

U 


SAMPLE  ID;  BC-C-B5-0507 
SAMPLE  DATE:  JULY  15.  1994 
SAMPLE  DEPTH  (Ft);  5-7 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME:  1609 
GC  TRACE#:  486 

Concentration  pg/L 

TRANS  1 ,2  DCE  34 
BENZENE  4 
CIS  1.2  DCE  23 
TCE  4 
PCE  4.7 
TOLUENE  3.7 

CHLORO/ETHYLBENZENE  8.2 
p-XYLENE  6.8 
o-XYLENE  5.6 


Qualifier 

U 

U 

U 

u 

u 

u 

u 

u 

u 


SAMPLE  ID;  BC-C-B5-1012 
SAMPLE  DATE:  JULY  15,  1994 
SAMPLE  DEPTH  (Ft);  10-12 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15,  1994 
analysis  TIME:  1629 
GC  TRACE#:  487 

Concentration  pg/L 

TRANS  1 ,2  DCE  34 
BENZENE  4 
CIS  1,2  DCE  23 
TCE  4 
PCE  4.7 
TOLUENE  3.7 

CHLORO/ETHYLBENZENE  8.2 
p-XYLENE  6.8 
o-XYLENE  5.6 


Qualifier 

U 

U 

U 

U 

U 

U 

U 

U 

U 


SAMPLE  ID:  BC-C-B6-0507 
SAMPLE  DATE:  JULY  15, 1994 
SAMPLE  DEPTH  (Ft);  5-7 
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I 

PLE  ANALYSES  TRACES  369-500 

SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME;  1640 
GC  TRACE#;  488 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID:  BC-C-B6-1012 
SAMPLE  DATE:  JULY  15.  1994 
SAMPLE  DEPTH  (Ft):  5-7 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15,  1994 
ANALYSIS  TIME:  1700 
GC  TRACE#:  489 

Concentration  pg/L 
TRANS  1.2  DCE  34 
BENZENE  4 
CIS  1.2  DCE  23 
TCE  4 
PCE  4.7 
TOLUENE  3.7 
CHLORO/ETHYLBENZENE  8.2 
p-XYLENE  6.8 
o-XYLENE  5.6 

SAMPLE  ID:  BC-C-B7-0507 
SAMPLE  DATE:  JULY  15,  1994 
SAMPLE  DEPTH  (Ft):  5-7 
SAMPLE  TYPE:  SOIL 
ANALYSIS  DATE:  JULY  15.  1994 
ANALYSIS  TIME:  1714 
GC  TRACE#:  490 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1.2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

O-XYLENE  5.6  U 


SAMPLE  ID:  BC-C-W-5 
SAMPLE  DATE:  JULY  15,  1994 
SAMPLE  DEPTH  (Ft):  12 
SAMPLE  TYPE:  H20 


Qualifier 

U 

U 

U 

U 

U 

U 

U 

U 

U 


984-001 
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SAMPLE  ANALYSES  TRACES  369-500 

ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME;  1811 
GC  TRACE#;  491 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

;>XYLENE  6.8  U 

0-XYLENE  5.6  U 


SAMPLE  ID;  BC-C-W-6 
SAMPLE  DATE;  JULY  15,  1994 
SAMPLE  DEPTH  (Ft):  12 
SAMPLE  TYPE;  H20 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME:  1826 
GC  TRACE#;  492 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


SAMPLE  ID;  BC-C-W-7 
SAMPLE  DATE;  JULY  15,  1994 
SAMPLE  DEPTH  (Ft);  12 
SAMPLE  TYPE;  H20 
ANALYSIS  DATE;  JULY  15,  1994 
ANALYSIS  TIME;  1846 
GC  TRACE#;  493 

Concentration  pg/L  Qualifier 


TRANS  1,2  DCE  34  U 

BENZENE  4  U 

CIS  1,2  DCE  23  U 

TCE  4  U 

PCE  4.7  U 

TOLUENE  3.7  U 

CHLORO/ETHYLBENZENE  8.2  U 

p-XYLENE  6.8  U 

o-XYLENE  5.6  U 


DATA  QUALIFIERS 
(HAZWRAP) 


Qualifier 

Definition 

Uncertain 

Identity? 

Indicates: 

Uncertain 

Concentration? 

Inorganic  and  Organic  Data 

U 

The  material  was  analyzed 
for,  but  not  detected.  The 
associated  numerical  value 
is  the  MDL. 

Yes 

Yes 

J 

The  associated  numerical 
value  is  an  estimated  quantity 

No 

Yes 

R 

Quality  control  indicates  that 
the  data  are  unusable  (compound 
may  or  may  not  be  present). 
Re>sampling  and/or  re-analysis  is 
necessary  for  verification. 

Yes 

Yes 

Z 

No  analytical  results  (inorganic 
data  only). 

NA 

NA 

Q 

No  analytical  result  (organic 
data  only). 

NA 

NA 

N 

Presumptive  evidence  of 
presence  of  material  (tentative 
identification). 

Yes 

Yes 

E 

Analytical  result  exceeded 
calibration 

Yes 

Yes 

JOB#  1984-001 
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Emory  Valley  Road.  Oak  Ridye.  ien 


August  23,  1994 


Captain  Fred  Vollmerhausen 

Environmental  Coordinator 

noth  Fighter  Group,  Michigan  Air  National  Guard 

3545  Mustang  Avenue 

Battle  Creek,  Michigan  49015-5509 

Dear  Captain  Vollmerhausen: 

Field  sampling  activities  at  the  110th  Fighter  Group  were  ongoing  from  the  middle  of 
May  to  the  middle  of  July,  1994.  Approximately  400  to  450  gallons  of  wastewater 
generated  by  purging  monitoring  wells  and  decontaminating  sampling  equipment  was 
containerized  in  polyethylene  tanks  and  left  on  site.  A  composite  sample  of  this 
wastewater  was  collected  and  analyzed  for  priority  pollutant  list  volatile  and 
semivolatile  organic  compounds,  pesticides,  PCBs,  and  metals  (EPA  methods  608, 
624,  and  625)  in  the  WWES  Laboratory,  Grand  Rapids,  Michigan.  The  final  report  has 
been  mailed  to  our  office  and,  once  received,  will  be  provided  to  you  in  a  more  official 
version. 

Please  contact  me  if  you  have  any  questions  or  comments  regarding  these  matters. 
Sincerely, 


EARTH  TECH 

Government  Services  Division 


■Cack  S.  Briegei 
roject  Manager 


cc:  Mr.  Dan  Wyatt,  ANGRC  (1  Copy) 

Mr.  Tom  Cady,  HAZWRAP  (1  Copy) 


Telephone 
615.48  3.9404 
Facsimile 
61 5.481.383. 
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August  22,  1994 


EARTH  TECH  -  OAK  RIDGE  Telephone  : 

Attn:  Jack  Briegel  ; 

EARTH  TECH  6i6.94  =  -96oo  : 

683  EMORY  VALLEY  ROAD  i 

OAK  RIDGE,  TN  37830  Facsimile  ; 


RE;  noth  Fighter  Group 
MICH  A.N.G. 


6  I  6.942.6499  • 


Dear  Mr.  Jack  Briegel: 

Enclosed  are  two  copies  of  your  laboratory  report  and  one  copy 
your  invoice  for  project  number  32429.  This  submittal  was  completely 
received  on  July  28,  1994.  All  analyses  have  been  validated 

and  comply  with  our  Quality  Control  program  statistics  unless 
otherwise  noted. 


If  you  have  any  questions  or  require  further  information,  please 
do  not  hesitate  to  contact  me. 


Sincerely, 


Gregory  K.  Reed 
Project  Chemist 


Enclosure 


earth 


E  C  H 


Formerly  \VW  £0151  nee  ring  &  Science 


I 

I 

I 

I 

I 

I 

M| 

Hi 


A  A  A  I,  II  c  A  1,  S  I',  k  \  It,  M  ^ 


ANALYTICAL  REPORT 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  27 -JULY -1994  Sampling 


Submittal  Number: 
Location : 

CCS  Number 
CCS  Manager: 


Lab  Sample  No: 


Purge  Well 


93376 


Project  Specific  Fraction  Enclosed 
USEPA  624 

Project  Specific  Fraction  *  Enclosed 
USEPA  625 

Organochlorine  Pesticides  *  Enclosed 
USEPA  METHOD  608 

jOrganochlorine  Pesticides  *  Enclosed 
USEPA  Method  608 


Arsenic,  Total 

8 . 6 

■Cadmium,  Total 

2.2 

(chromium.  Total 

<50 

Copper,  Total 

42 

Lead-,-  Total 

<1.0 

Mercury,  Total 

<0.2 

■Nickel,  Total 

570 

Selenium,  Total 

<2 . 0 

■silver.  Total 

<0.2 

Bzinc,  Total 

210 

Antimony,  Total 

<2 . 0 

■Thallium,  Total 

<2 . 0 

(Beryllium,  Total 

<10 

■Sampled  by: 
Pate  Sampled: 
Time  Sampled: 
Date  Received: 
■Time  Received: 


M.C. 

07/27/94 

11:00 

07/27/94 

15:40 


*  See  attached  Statement  of  Data  Qualifications 


» 

I 

I 

I 

I 


32429-  1 

.  00 

Jack  Briegel 


Reporting  Units 
Limit 


1.0 
0.2 
50 
10 
1.0 
0.2 
10 
2.0 
0.2 
20 
2.0 
2 . 0 
10 


ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 


’  . . .  SK.  IM)  Mox  H71.  Crtu.tl  Rapids.  Ml  lOruta-OfiTd .  (J  I  (i/!)-! 2-!)(i()()  Fax  !)  I2-()  I!M) 


PROJECT  SPECIFIC  FRACTION 
USEPA  624 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  27 -JULY- 1994  Sampling 
Sample:  Purge  Well 


Submittal  Number  32429-  1  J 
Date  Sampled:  07/27/94  Time: 

Date  Received:  07/27/94  Time:  15:40 
Analysis  Date:  08/03/94  I 
Lab  Sample  No:  93376  I 


Parameter 

Result 

ug/1 

1,1,1- Tr ichloroethane 

<1 . 0 

1 , 1 , 2 , 2  - Tetrachloroethane 

<1.0 

1,1,2- Tr ichloroethane 

<1.0 

1,1- Dichloroe thane 

<1.0 

1 , 1 -Dichloroethylene 

<1.0 

1 , 2 -Dichloroethylene- 
(total) 

<1.0 

1 , 2 -Dichloroethane 

<1.0 

1 , 2 -Dichloropropene 

<1.0 

2  - Chloroethyl  Vinyl  Ether 

<10 

Benzene 

1.4 

Bromodi chlorome thane 

<1.0 

Bromof orm 

<1.0 

Bromome thane 

<1.0 

Carbon  Tetrachloride 

<1.0 

Chlorobenzene 

1.1 

Chloroethane 

<1.0 

Page  2 


Parameter 


Result 

ug/1 


Chloroform 

Chlorome thane 

cis -1,3 -Dichloropropene 

Dibromochlorome thane 

Ethylbenzene 

Methylene  Chloride 


<1.0 

<1.0 

<1.0 

<1.0 

1.1 

<1.0 


Tetrachloroethene 

Toluene 

trans -1,3 -Dichloropropene 
Vinyl  Chloride 
Xylene,  Total 
Trichloroethene 
Acrolein 
Acrylonitrile 
Dichlorodif luoromethane 
Trichlorofluorome thane 


<1.0 
1.5 
<1.0 
<1.0 
<3.0 
<1.0 
<15 
<1.0 
<10 
<1 . 0 


(;i(*  inv  0(1(1  111  I 


is  l-arkway  SK,.  1>()  Box  BT^l.  (ira.ul  RapUls.  Ml  .IDtHB-OBT  l .  0  I  B/O  1 2-!Ki()()  fax 


EARTH 


TECH 


\  \  \  1,  'i  T  1  c  \  I,  s  I-;  K’  \  I 


PROJECT  SPECIFIC  FRACTION 
USEPA  625  ■ 


EARTH  TECH  -  OAK  RIDGE 
Proj :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  27 -JULY -1994  Sampling 
Sample:  Purge  Well 


Parameter 

Result 

ug/1 

1,2,4- Trichlorobenzene 

<5.0 

2,4,5- Trichlorophenol 

<5 . 0 

2,4,6- Trichlorophenol 

<5.0 

2 , 4-Dichlorophenol 

<5 . 0 

2 , 4-Dimethylphenol 

<5 . 0 

2 , 4 -Dinitrophenol 

<20 

2 , 4-Dinitrotoluene 

<5.0 

2 , 6 -Dinitrotoluene 

<5.0 

2 -Chloronaphthalene 

<5.0 

2  - Chlorophenol 

<5.0 

2 -Methylnaphthalene 

<5 . 0 

2 -Methylphenol 

<5.0 

2 -Nitrophenol 

<5 . 0 

4 -Bromophenyl  Phenyl ether 

<5 . 0 

4 , 6-Dinitro- 

<20 

2  - Methylphenol 

4-Chloro-3 -Methylphenol 

<5 . 0 

4  - Chlorophenylphenyl - 

<5.0 

Ether 

4 -Methylphenol 

<5 . 0 

4 -Nitrophenol 

<20 

Acenaphthene 

<5 . 0 

Acenaphthylene 

<5 . 0 

Anthracene 

<5 . 0 

Benzo  (a)  Anthracene 

<5.0 

Benzo  (a)  Pyrene 

<5 . 0 

Benzo  (b&k)  Fluoranthene 

<5 . 0 

Benzo  (g,h,i,)  Perylene 

<5 . 0 

Benzoic  Acid 

<50 

Benzyl  Alcohol 

<50 

Bis  (2 -Chloroisopropyl) - 

<5.0 

Ether 

Bis  (2 -Chloroethyl)  Ether 

<5 . 0 

Bis  (2 -ethylhexyl) - 

12 

Phthalate 

Submittal  Number  32429-  1 

Date  Sampled:  07/27/94  Time:  11: 
Date  Received:  07/27/94  Time:  15: 
Analysis  Date:  08/04/94 
Lab  Sample  No:  93376 


Parameter  Result 

ug/1 

Di-n-Butylphthalate  <5.0 

Di -n-Octylphthalate  <5.0 

Dibenzo  (a,h)  Anthracene  <5.0 
Dimethylphthalate  <5.0 

Diethylphthalate  10 

Fluoranthene  <5.0 

Fluorene  <5.0 

Hexachlorobenzene  <5.0 

Hexachlorobutadiene  <5.0 

Hexachlorocyclopentadiene  <5 . 0 
Hexachloroethane  <5 . 0 

Isophorone  <5.0 

Indeno  (1,2, 3 -cd)  Pyrene  <5.0 
N-Nitrosodi-n- Propylamine  <5.0 
N-Nitroso-di - Phenylamine  6.0 

Naphthalene  <5.0 

Pentachlorophenol  <50 

Phenanthrene  <5.0 

Phenol  <5.0 

Pyrene  <5.0 

1 . 2 - Dichlorobenzene  <5.0 

1 . 3 - Dichlorobenzene  <5.0 

1 . 4 - Dichlorobenzene  <5.0 

3 , 3 ' -Dichlorobenzidine  <20 

4  - Chloroaniline  <20 

Dibenzofuran  <5.0 

2 - Nitroaniline  <20 

3 - Nitroaniline  <20 

4 - Nitroaniline  <20 

Nitrobenzene  <5.0 

Benzidine  <50 
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project  specific  fraction 
USEPA  625 


earth  tech  -  OAK  RIDGE 
P]^oj  ;  noth.  FiQhtsir  G^roup 
MICH  A.N.G. 

Subm:  27-JULY-1994  Sampling 
Sample:  Purge  Well 


Submittal  Number  32429 
Date  Sampled: 

Date  Received:  07/27/n 
Analysis  Date:  08/04/94 
Lab  Sample  No:  93376 


1 

Time : 
Time : 


11:00 
15  :40 


Parameter 


Bis  (2-Chloroethoxy) - 
Methane 

Butyl  Benzyl  Phthalate 
Chrysene 

Page  4 


Result 

ug/1 

<5.0 

<5 . 0 
<5 . 0 


Parameter 


Result 

ug/1 


1, 2-Diphenylhydrazine  <  • 

N-Nitroso-di -methylamine  <10 


I 


EARTH 


tech 


\  \  \  I.  ^  r  I  c  \  I.  s  i:  K  \  I  c  1 


ORGANOCHLORINE  PESTICIDES 
USEPA  METHOD  608 


EARTH  TECH  -  OAR  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  27 -JULY- 1994  Sampling 
Sample:  Purge  Well 


Submittal  Number  32429-  1 

Date  Sampled:  07/27/94  Time:  11:00 
Date  Received:  07/27/94  Time:  15:40 
Analysis  Date:  08/18/94 
Lab  Sample  No:  93376 


Parameter 

Result 

ug/1 

Aldrin 

<1.0 

Alpha -BHC 

<1.0 

Beta-BHC 

<1.0 

Delta-BHC 

<1.0 

Lindane 

<1.0 

4,4' -DDD 

<1.0 

4,4' -DDE 

<1.0 

4,4' -DDT 

<1.0 

Page  5 


Parameter 

Result 

ug/1 

Dieldrin 

<1.0 

Endosulfan  I 

<1.0 

Endosulfan  II 

<1 . 0 

Endosulfan  Sulfate 

<1.0 

Endrin 

<1.0 

Endrin  Aldehyde 

<1 . 0 

Heptachlor 

<1.0 

Heptachlor  Epoxide 

<1.0 

);)or>  (ilcnu  1)0(1  Hills  P;irk\v;iy  SK,  IM)  IJox  (i7t.  (iraiul  Kapids.  Ml  4!)r>HH-()«7-4 .  H  I  2 -9«()()  Fax  i)42-<) 


ORGANOCHLORINE  PESTICIDES 
USEPA  METHOD  608 


EARTH  TECH  -  OAK  RIDGE 
Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  27 -JULY- 1994  Sampling 
Sample;  Purge  Well 


Submittal  Number  32429-  1 

Date  Sampled:  07/27/94  Time: 

Date  Received:  07/27/94  Time: 
Analysis  Date:  08/02/94 
Lab  Sample  No:  93376 


15:4C 


Parameter 

Result 

ug/1 

Chlordane  (technical) 

<1.0 

Toxaphene 

<1.0 

PCB-1016 

<1.0 

PCB-1221 

<1.0 

PCB-1232 

<1.0 

6  -  End  of  Analytical  Report 


Parameter 


PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 


Result 

ug/1 

<1.0 
<1 . 0 
<1 . 0 
<1.0 


EARTH 


TECH 


I 
I 
I 

Parameter : 
Method : 

Application 
nalyst : 


METHODS  PAGE 


Project  Specific  Fraction 
Volatiles  Purge  &  Trap-GC/MS 
:WW 

Phuong  K .  Tran 


USEPA  624 

Reference  Citation: 
Date  Analyzed; 


USEPA- 624 
08/03/94 


I 


93376 


Purge  Well 


Parameter: 
Method : 

tpplication 
nalyst : 


Project  Specific  Fraction 
Semi -Volatiles  GC/MS 
:WW 

Scott  Borgeson 


USEPA  625 

Reference  Citation: 
Date  Analyzed; 


USEPA- 625 
08/04/94 


I 


93376 


Purge  Well 


Parameter; 
jylethod ; 
BApplication 
■Analyst ; 


Antimony,  Total 

Atomic  Absorption- Furnace ,  Antimony 

Reference  Citation; 

Diane  L.  VanMale  Date  Analyzed; 


USEPA- 2 04 .2 
08/01/94 


I 

I 

I 

I 

I 

I 

I 

I 

I 


93376 


Purge  Well 


Parameter; 
iMethod; 
[Application 
Analyst ; 


Parameter; 
Method; 
Application 
Analyst ; 


Arsenic,  Total 
Atomic  Absorption- Furnace ,  Arsenic 

n  ^ 


;WW 

Rebecca  A.  McColgan 

93376  Purge  Well 

Beryllium,  Total 
Atomic  Emission- ICP 
;WW 

J.T.  Whitmore 


Reference  Citation: 
Date  Analyzed; 


USEPA- 206 .2 
08/02/94 


Reference  Citation; 
Date  Analyzed; 


EPA-200 . 7/6010 
08/06/94 


93376 


Purge  Well 


Parameter ; 
Method; 
Application 
Analyst ; 


Page 


Cadmium,  Total 

Atomic  Absorption- Furnace ,  Cadmium 

Reference  Citation; 

Rebecca  A.  McColgan  Date  Analyzed; 


USEPA- 213 .2 
08/01/94 


93376 


Purge  Well 


C.UMnvo.Kl  Hills  Parkuas  SK.  PO  B<>\  H74.  Craiul  Rapids.  Ml  4<)r>HH-OB, 


EARTH 


TECH 
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METHODS  PAGE 


Parameter:  Chromium,  Total 

Method:  Atomic  Emission-ICP 

Application: WW  Reference  Citation:  EPA-200 . 7/6010 

Analyst:  J.T.  Whitmore  Date  Analyzed:  08/06/94 

93376  Purge  Well 

Parameter:  Copper,  Total 

Method:  Atomic  Emission-ICP 

Application: WW 
Analyst:  J.T.  Whitmore 

93376  Purge  Well 

Parameter:  Semi -Volatile  Extraction 

Method:  Separatory  Funnel  Liquid- Liquid  Extract. 

AdtdI  ics-t  ion  *  WW  R0fsirGncs  Cit3.ti.oni  USEPA-3510 

^alyst:  'scott  S.  Hetrick  Date  Analyzed:  08/02/94 

93376  Purge  Well 

Parameter:  PCS  Pesticide  Extraction 

Method:  Separatory  Funnel  Liquid- Lic[uid  Extract. 

Application: WW  Reference  Citation:  USEPA-3510 

Analyst:  Kari  L.  Zeller  Date  Analyzed:  07/31/94 

93376  Purge  Well 

Parameter:  Lead,  Total 

Method:  Atomic  Absorption- Furnace , 

Application:WW 

Analyst:  Rebecca  A.  McColgan 

93376  Purge  Well 

Parameter:  Mercury,  Total 

Method:  Manual  Cold  Vapor,  Mercury- 

Application  :WW  Reference  Citation:  USEPA-245.1 

Analyst:  David  W.  Johnson  Date  Analyzed:  08/01/94 

93376  Purge  Well 

Page  2 


Lead  • 

Reference  Citation:  USEPA-239.2 
Date  Analyzed:  08/02/94 


Reference  Citation:  EPA- 200 . 7/6010 
Date  Analyzed:  08/06/94 


32429- 


1 


METHODS  PAGE 


Parameter:  Digestion  Method- 3 005  Furnace-AA  (Wastewater) 

Method:  Acid  Digestion  for  Furnace-AA 

Application:WW  Reference  Citation:  USEPA-3005 

Analyst:  Linda  A.  Harrison  Date  Analyzed:  07/29/94 

93376  Purge  Well 

Parameter:  Metals  Pretreatment-  Arsenic  and/or  Selenium 

Method:  Digestion  for  Furnace  As/Se 

Application:WW  Reference  Citation:  USEPA  Methods 

Analyst:  Linda  A.  Harrison  Date  Analyzed:  07/29/94 

93376  Purge  Well 

Parameter:  Digestion  Mtd.  245.1/7471  Mercury- Cold  Vapor  Method 

Method:  Digestion  for  Manual  Cold- Vapor  Mercury 

Application:WW  Reference  Citation:  USEPA- 245.1 

Analyst:  Colette  A.  Clark  Date  Analyzed:  08/01/94 

93376  Purge  Well 

Parameter:  Digestion  Method-3010  Flame-AA/ICP  (Wastewater) 

Method:  Acid  Digestion  for  Flame  AA-ICP 

Application :WW  Reference  Citation:  USEPA-3010 

Analyst:  Linda  A.  Harrison  Date  Analyzed:  07/29/94 

93376  Purge  Well 

Parameter:  Digestion  Method- 3 020 

Method:  Acid  Digestion  for  Furnace 

Application: WW 

Analyst:  Linda  A.  Harrison 

93376  Purge  Well 

Parameter:  Nickel,  Total 

Method:  Atomic  Emission- ICP 

Application: WW  Reference  Citation:  EPA-200 . 7/6010 

Analyst:  J.T.  Whitmore  Date  Analyzed:  08/06/94 

93376  Purge  Well 

Page  3 


Furnace-AA  (Wastewater) 

-AA 

Reference  Citation:  USEPA- 3020 
Date  Analyzed:  07/29/94 


CliMiwood  Hills  IHu-kwin  SK,  I’O  Ilox  H74.  (Irnnil  K;ipi<l«.  Ml  4!)r)»H-()n74  ,  H  I  6/ i)4  2 -!)<>()  0  i'a\  <)42-i 


32429- 


METHODS  PAGE 


Parameter;  Organochlorine  Pesticides  USEPA  METHOD  608 

Method:  Organochlorine  Pesticides  &  Pcb's 

Application: WW  Reference  Citation:  USEPA-608 

Analyst:  Don  J.  Ghysels  Date  Analyzed:  08/18/94 

93376  Purge  Well 

Parameter:  Organochlorine  Pesticides 

Method:  Organochlorine  Pesticides 

Application: WW 

Analyst:  Karen  Kennedy  Brooks 

93376  Purge  Well 

Parameter:  Selenium,  Total 

Method:  Atomic  Absorption- Furnace ,  Selenium 

Application :WW  Reference  Citation:  USEPA-270.2 

Analyst:  Diane  L.  VanMale  Date  Analyzed:  08/02/94 

93376  Purge  Well 

Parameter:  Silver,  Total 

Method:  Atomic  Absorption- Furnace,  Silver 

Application :WW  Reference  Citation:  USEPA- 272. 2 

Analyst:  Rebecca  A.  McColgan  Date  Analyzed:  07/29/94 

93376  Purge  Well 

Parameter;  Thallium,  Total 

Method:  Atomic  Absorption- Furnace,  Thallium 

Application :WW  Reference  Citation:  USEPA-279.2 

Analyst;  Diane  L.  VanMale  Date  Analyzed:  08/03/94 

93376  Purge  Well 

Parameter:  Zinc,  Total 

Method:  Atomic  Emission- ICP 

Application.-WW  Reference  Citation;  EPA- 200 . 7/6010 

Analyst:  Diane  L.  VanMale  Date  Analyzed:  07/29/94 

93376  Purge  Well 

Page  4  -  End  of  Methods  Page 


USEPA  Method  608 
&  Pcb's 

Reference  Citation:  USEPA-608 
Date  Analyzed:  08/02/94 
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32429-  1 


STATEMENT  OF  DATA  QUALIFICATIONS 

Analysis:  Organochlorine  Pesticides 

Organochlorine  Pesticides  &  Pcb's 
WW  USEPA-608 

Qualification: 

Surrogate  results  are  unavailable  due  to  positive  results  in 
the  sample  extract  resulting  in  a  dilution  of  greater  than 
1:5 . 

Sample (s)  Qualified:  93376  Purge  Well 


Page 


1 


Note:  This  document  is  included  as  a  part  of  the  ^ 

the  above  referenced  project  and  submittal,  and  should  be  retaine 

as  a  permanent  record  thereof . 
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STATEMENT  OF  DATA  QUALIFICATIONS 

Analysis:  Organochlorine  Pesticides 

Organochlorine  Pesticides  &  Pcb's 
WW  USEPA-608 


Qualification: 

Surrogate  spike  result (s)  for  this  sample  and  analysis  had  a 
recovery  of  >  10%,  but  are  below  the  lower  control  limit 
for  this  method  and  matrix.  All  positive  results  must  be 
considered  estimated.  All  <  or  non-dectectable  results  must 
be  considered  approximate. 

Sample (s)  Qualified:  93376  Purge  Well 
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Note : 


This  document  is  included  as  a  part  of  the 
the  above  referenced  project  and  submittal 
as  a  permanent  record  thereof . 


analytical  report  for 
and  should  be  retain 


">55.")  c;hM)W()<((i  Hills  l’;irk\\;iy  SI'.,  I’O  Box  H7  I. 
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Th9  Earth  T^nnoiogy 
Coq:>oratlon 


Borehole  Log 


Proiect  Name:  ^  ^eoOl> ,  HV  'BATO-e.^lZae-kl.  M  t  -890'  -^5 


MO.^.  VLJBUU<X^  (iefc»OVO>^L—  M<2-pC<2X' 

Borehole  Location:  oP-  coiOcje-rzjO  ''  P\ 


Borehole  No.  BoA-'ai 


Sheet  1  of 


Drilling  Agency: 


Driller  ^oe.  (St2.€Uio(zV 


Drilling  Equipment:  8>-^ 


Date  Staned:^(ij/^(q4- 


Total 

Depth  (feet): 


Drilling  Method: 


Drilling  Fluid  jsl 


Date  Finished: 


Depth  to 
Bedrock  (feet): 


Number  of 
Samoles: 


Depth  to 


Water  (feet): 


.  Wf^ 


Completion  Information: 

^\TH  HOt.j£rPuO^  OT^ok!^  c.o«-tv^£Tio 


Diameter  (in): 


in^:  ^ 


Elevation 


and  Datum: 


.  KjfV 


Logged  by:  S«  ^HVTV\ 


a.  <D 


Sample 


CO 


Reid  Analysis 


LOG 


E 

35 

cn 


e 

CL  . 
^CQ 

Q© 

a. 


CL 

2 

5 


<n  H- 
O 

CO  o 
—5  o 

— ^  rr 


Checked  by: 


Date: 


Lithologic  Description 


Remarks 


O  -4 


1  1 


»  (i 
0  _ 

dO  ^ 
O  ® 

o 


< 

5 


<t 

1 


A. 


Uo'-s',  0C2-vv)g:  owiuV 

S<;:>‘Ui  Stfk'Ob  ^  ■piKie-M.c'fe. 

■  CiVCiCS-,  PAi»-^T  H-tT>(LOCA(l^O^  “ 

''‘TTV^Ct  _ 

*  Ofeo^  ;  Soil-  ’^TMM€rc> 


49i2Ae>s<S  SoQ.pAro€^ 


r 

o 

I 


2 


J 

a 


A- 

VI 


t^ftk*^o,rvv4e  <fcRJ>rtvACO,vA.oTn-so  “ 
MOUtK42ji\rG- 


H>?Otr?X>PAj3 
;  -i  tfs,v-v<=*\^C. 

S6l-.€pnEo 

I  M&k'to’f*HBkTonL'( 

I  :  s)oc^, 

^-pp  tf-\gnNo5^ _ 


to. 


L*7-1<^'  “Dtevs)^ 


\ 

> 


-op 


<f 

z 


J 

o 

00 


0- 

Vo 


[SilMJp,F»«oe  iseAkvjeo,  »Ao-m_co 
Kooe<ZAT&  v/gk.»  <»>.3Vt>rk 


l-L- 


UCOSC. 


MOUT- 


i'z.'-is',  i>o-ivje  oou-Y 


isq 


n 


w 


4 


2 


J 

A 

(V3 


5l\lOD^p5\|0<«.  ^(2^1K»TO,  V^OTTU<5o 
♦-voofsuzAinE..  TatxovKjKi 


uot^se^-e»<^ 


i-io  v-sr 


1^^ 


L-2Z. 

Key 


11 


t 


2 


vS 

O 


<1^ 

2 


J 


% 


pf>#jo,pvK>€:  6eA*>«A€o^v<oTa-co  __] 
[^lOOg^ZAre 

IMOO  T>Aojae^ 

uoos^^  MCI 


*  S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  FO009 
9/1/91 


f  TN»  £jrfrt  Techno io^y 
Corporation 


Borehole  Log 


— — — _— — —  ~  Project  Number;  •B90\  "OS 

Project  Name;  \\o'VM  VA\^V^6»  ,  CC-££V-  , ^  - - - 

—  ,J0.V4..  vi6cxos<i  I  \  I  Sheet  -^of  'Z. 


- - - ^.yC.  U,6cxos;<J 

Borehole  Location;  ^t2C.Ai  Cf:  <c<bsJ^gg-«0  _ 

Drilling  Agency;  _  VA  P^g-ts^gL _ _ 

Drilling  Equipment;  <s&4yprz^~S£  ^  HA _ 

Drilling  Method;  L-Aie^g.~^oi2.e.  _ 

Drilling  Fluid  vj  ^  _ _ 

Cornpletion  lnforTT^atio^;■eof^-E'^'^^l^«(-‘.eo 

'rtou^'Puuxi  oT=o«^  co*->^uervov«i 

1  Sample  |  Reid  Analysis  LOG 

I  ^  £>  ■£  f  o  °i 

I  1  5  I  ts  1 

3r=5<D:=rr  C3 


{4  <£ 


j  Driller  Go^C<=o'z-V 

/  ,  -»  -. 
Date  Started;  ^<i,/3o/<?4'  Depth  (feet);  i-( 

1  I  Depth  to 

Date  Finished;  4!i,|3o/<?  4,  Bedrock  (feet);  ^ 


Number  of  c 

Samples;  _ 

Borehole  \ . 

Diameter  (in);  ^  >  Ip 

Logged  by;  < ,  ^»-v  ith 
Checked  by; _ 


Depth  to 
Water  (feet); 

Elevation  .  . 

and  Datum;  ^ 


Lithologic  Description 
^  'iJl.’-'LS  ',  t>(2.vvj  €_ 

<»•««»  v_V 


Remarks 


1^  'Df2.lVJVK>C» 


•—  — - 7~~;  _  sAv\9'-e  <cuEc.T«o 

_se<W)0  ,F  tvag  <iC.Awbeo ,  Homn-«o  _  ^jsoOjt^ci 

«^ooae«\r^  €4juooov<>ri  v^oo, 

'o^e^  Kenw-^s 

H _ _ _ 

-TCb  -  'zn  ' 


—  '^OoVC- 


S/B  =  Sample  reading  /  background  reading;  NA  =  not  analyzed 


Form  F*1009 
9/V91 


Tha  EAfth  T^hnotogy 
CorpoTMtion 


Borehole  Log 


ProjeaName;  WqTH  _  yA  \  ;  ’^ATTL-g-  (Z-Qj£.G.^  ,  VA  ^  Project  Number:  94  ,09OV-OS 


VJSXkX>^C^  (ZJExiiOiO^u  P^XQj^ad^ 

Borehole  Location:  „  co*Jce(2.v5  Borehole  No.-gcA'  B2. 


Ar^^A.  OF=  COWi<C;€>g,>0  _ 


Drilling  Agency:  0eo- VAMLVvie 


Drilling  Equipment:  S'A 


Drilling  Method:  L-^e6C^t2_e_ 


Drilling  Fluid  |\ 


Completion  Intormation:  ■Bc>(2E-HOt-£-  C-o 

\Ki\TW  UOVjePuLXt  0\c)C>Ki  C.O»-A,Pv_€-T1oO 


Borehole  No. 


Driller  Ge.SSoe'/ 


DateStaned:  7/1  ”2. /94- 


Date  Rnished:7/l'2^94' 


Number  ot 

Samples:  '  _ 


Sheet  1  of 


Sample 


Reid  Analysis 


-c  ^ 

Q.  'S  w 

(5=2.  I 

3 


i  . 

8 

3  0 

ffl  ,  ’ 

t  8 


Borehole  .  \ . 
Diameter  (in): 


Logged  by:  S.  SHVTH 


Checked  by: 


Lithologic  Description 


Total 

Depth  (feet):  ?>  IX  ' 

Bedrock  (feet): 

Depth  to 

Water  (feet): 

Elevation 
and  Datum: 


Remarks 


o.S*-2.6’  p-vviC  6aAiv:>eo ,  _ 

T^oCMMAiTd  i  n/oA  , 

U!>OSe  ,  _ _ 


r- 

J 

/Q 

lr> 

0 

<t 

0 

-2 

§ 

.5P«KiO^  FVKi^ 

H-OIST” 


.  la'-is',  i>eiOE.ohJuy 


S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F* ?009 
9/1/91 


f  Th«  Sartti  T^hnotogy 
CorpoTMtlon 


Borehole  Log 


Th«  Earth  T^nnoiogy 
CorpoTMtion 


Borehole  Log 


Project  Name;  |  W I  KKi  Ct2-e£t<i  .  K  \ 


Project  Number:  94  -2>90l  “05 


Borehole  Location: 


AiC-^enAr  c>^ 


Borehole  No.  BCA-E?- 


Sheet  'S  3 


Drilling  Agency:  H  A,<2.vKie 


Driller.  Qil2J&Qo<2->i 


Drilling  Equipment:  (S^o'pejOtie-  &vA 


Date  Started:  7^\'x|c?4' 


Total  >0  ^ 

Depth  (feet):  ^  ^ 


Drilling  Method: 


Date  Finished: 


Depth  to  w  \  A 
Bedrock  (feet):  ^ 


Drilling  Fluid 


Number  of 
Samples: 


7 


Depth  to  o  ^  -V 
Water  (feet):  ^ 


Completion  Information: 

v>^\TH  09^0*0  ^sova.^  v-^svi  o  kj 


Borehole  ,  \j 
Diameter  (in):  ' 


Elevation 
and  Datum: 


Logged  by:  S .  SH  tTH 


CL  09 


Sample 


CO 

m 


3 

o 

O 

_o 

GQ 


> 

O 

o 

09 

cc 


Reid  Analysis 


LOG 


£ 

Q-  • 

Q.CD 


E 

^CD 

CL 


CL 

2 

3 


5| 

cn  h- 

o 

cn  o 
^  CC 


Checked  by: 


Date: 


Lithologic  Description 


Remarks 


31  H 


32 


(N> 

CO 

1 


t>5 

& 


<r 


J 

00 


ft 


^VV4€L 

yvx>€:(2^Te-.  >i€j-ucw^v^^ 
uoos»G:,>M€rr’ 


L TcnAu-  i:>e:prH  ^  3^^ 


_  5AH9tJe.  "^CA^OJOCOT. 
C0iJU£cXeG  VJ/ 

rxo^u.. 

—  Pvie'co 

— TCLo^ueH^,  SftKeucs 
— 'BcA'B'LOocyi-  AVJD 

vsiVtw 


Key 


*  S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Porm  P-1009 

9/1/91 


Th«  Eirth  r^hnoiogy 
CorpoTMtion 


Borehole  Log 


Project  Name;  \  \  O"^  ^  VWPvV^Cl. '^fVT'TT— t 

- - — vc6vxc3&<s- 

Borehole  Location; 

Drilling  Agency;  -  VAPvttn^e.  _ _ 

Drilling  Equipment;  ($g(5peo'^ei  ‘StA _ 

Drilling  Method;  u./A£<cerS50«2-e.  $'t\KPUe«2- _ 

Drilling  Fluid  VJ  ^  _ _ 

Completion  Information; 

Movm  o'^oKi  cidwsjPi-ertoK] 


Sample 


CL  ©  w- 

I 

z 


C 

3 

_.  O 

oj  O 

I  « 


m  0 

^  <r 


Field  Analysis 


o  OS 

^  CO  V— 

Q.  O 

5  ^  (r 


crg\/  ^  Project  Number;  -090 1  '<35 


Borehole  No.  •aoQ-'a  1  '' 

Driller,  ^g:  (^i2,E<s.o<cy _ 

Date  Started;  "T  /iS  /<? 4-  ^;fth  (feet); 

Date  Finished;  ^drock  (feet);  ^  ^ 


/  I  Depth  to 

Date  Finished;  7/1  Bedrock 


Number  of  .  Depth  to 

Samples:  _ Water  (feetj; 

Borehole  ,  i  <  Elevation 


Borehole  ,  i  .  Elevation 

Diameter  (in):  \  •\(o _ and  Datum. _ _ 

Logged  by:  S.  S\A\TH _ _ _ _ 

Ch  ecked  by: _ 1  _ _ 


Lithologic  Description 


Remarks 


_c>.s'--2.o'  Fv»de_  dei\tvoe0r-(\00«u^scs. :  VoA-, 

_^00«®<wic  N^6U_,<>i-svSrV'^«>"*^ivl,'«>V  »Ae-muS 

XQisr^  _ _ _ _ _ _ _ _ — - - 

_'2 '  - S d>OL.'f  - 


?  w 


t«J  to 


2  N.  -S 

trt  »  _ 


jSAoo,  p\*o^  <iawvJB.o, 
-^EcxoKj ,  udttse ,  Movs^ 


.SPvwOO,  6£-l^VVO&0, 

-UCJOeOATC-  SjeL-LOv*3«Srt 

tf-cAoet-, 


S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F-1009 
9/1/91 


Th«  Eirth  Tocnnotogy 
CorpoTMtlon 


Borehole  Log 


Project  Name:  |  10"^  :'B^TTLe:  CsL^^\C-.  VA  I _ ^ 


vyj-w:..  wceuuasfi  r2-ct»oio<\v-  u  ,  k,~  •a/'U  n 

Borehole  Location:  -h?."  Borehole  No.  BC-b- g> 


Project  Number: 


Sheet  of  *7. 


Drilling  Agency: 


Driiiing  Equipment:  <;^05Vt2jO@)e_  ‘S'H 


Drilling  Method:  UA^^eT^orz^E^ 


Drilling  Fluid  ^sJ  ^ 


Completion  Information: 'BoC-S:ho«-€L 

mO\TH  <coM.^v^no^O 


a.  Q  V. 

I 


Sample 


Reid  Analysis 


Driller  QQ_^^<ij{ 


Date  Started:  7/  13/94-  0^ 


Total  ^ 

Depth  (feet):  ^  * 


(0 

Depth  to 
Water  (feet): 

Kll^ 

'Vt^ 

Elevation 
and  Datum: 

VJ  l\ 

Date  Rnished:  7/13/9^-  | 


Number  of  ^ 
Samples:  vO 


Borehole  ^  W 

Diameter  (in): 


Logged  by:  S.SVV\TV\ 


I  Checked  by: 


Lithologic  Description 


,  F=  \  VOE  _ 

_\0|  ^onE.  <S^^fvOE^_  , 


Remarks 


i  V. 


H  «  r 
18  ^  - 


(Stzjvoev-, 

UQO^  E I  KO  _ _ 


a  h 

^  Csj 

cJ  ' 

V) 


s  a 


_jS<XOOj 

_y\0<^^4ZJ^KX^ 

^)A  v;*  0-\O\«T 

JTDTAU  dgptvi  =  7,-7  ^ 


‘  SAMPue. 
.l^fOA,uti€S  :\)oA, 


S/B  :=  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F*  1009 

9/1/91 


^  Tha  EJrtrt  T^chnoioOY 
Corporation 


Borehole  Log 


•  S/B  =  Sample  reading  /  background  reading;  NA  =  not  analyzed 


Form  F-1009 
9/1/91 


^  Tha  EMfth  Tachnoiogy 
CorpofMtton 


Borehole  Log 


Project  Name:  \[OTH  AiTTL-E  i  Project  Number:  94 -gf^ot-oS 


Vk).V^.  Q  w_|_  ^hpflt  *2-  of  *2- 

Borehoie  Location:  ^  .  v\“C5'*  Borehole  No.  Sheet  tu  oi  ^ 

C>P^  cU3K:)C/g:<Z>K^  ^ _ _ _ _ _ _ 


Drilling  Agency:  C^(a.g6oeV  _ 


Driller  C^(a.C6oeV 


Drilling  Equipment:  ^pr/SPgia'P^F  S^A  Date  Started:  "r/ 13 /94-  Depth  (feet):  nr^ 


(feet): 


Drilling  Method:  i,t^o^er^e£.  ^PkiKP'-'OZ- 

Date  Finished:  7/l3/‘?4- 

Depth  to 

Bedrock  (feet): 

Drilling  Fluid  ^  ^ 

Number  of  ^ 

Samples:  ^ 

Depth  to  ^  cz^ 

Water  (feet): 

Completion  Information:  'BSE^HOi-C 

VjJirH  QgO^KSVTlE-  LS'Pot'i  ‘=O»-A,<»l_eXlO»0 


Sample 


C 

=5  ? 

Q_  ©  w  __  o  ; 

%  i  I 


s  ^ 

3  -S  .2 

2:  S  CQ 


r  ^ 

?  T 

d?  . 
9?  W 


Reid  Analysis 

E 

E 

aim 

u. 

Q. 

<t 

J 

2 

jS 

po 

o  ^ 

Z  </3 

Q.  O 

2  <00 

rn  3 


Borehole  \  Vi/ 
Diameter  (in):  ^ 

Logged  by:  S.£HVTvA 


Checked  by: 


Lithoioglc  Description 


Elevation  . 
and  Datum:  ^  ^ 


Remarks 


j?A*Jo  Piioe  6eA.i»JGD,»AOoecAVc-SAHt>L£:  s6«-ec-^ 

I  '  _Pto«.  uABoraATorZ-V 

us><aa€,  ^viAcises:  \toA, 

-Hoi-St—  “SV  .TP  eA€tAu.s 


0 

'ii 

0 

S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  FA009 
9/1/91 


Th«  £»nh  r^cnnotogy 

CorpoTMtlon 


Borehole  Log 


Project  Name:  hqTV*  \  ^  \ 


Project  Number:c^4-£>90\-0S 


\O.Wl.  v/«a  ■  (Z^IC>VAW_  M£S>OttJr~ 
Borehole  Location,  qf  coKJcetZJK!)  _ 


Drilling  Agency:  -VA0sjeAtKS€^ _ 

Drilling  Equipment:  0V\ 

Drilling  Method:  SP.vAn_eiZ- 


Borehole  No. 

/  ,  .  Total 

Date  Started:  Depth 

Date  Finished:  7/ 13/?4'  ^droi 

Number  o<  ^  Depth 

Samples:  _ _ Water 


Sheet  1  of 


Drilling  Fluid  _ Samples: 

Completion  Information:  "Bl^vaniJ-eo  NiOtTW  Q°2^g°gr  \  V| 

oeoNj  oo^eL-es^oNj 


Sample 


Reid  Analysis 


Diameter  (in):  *  '\(o 
Logged  by:  $.  SH  tTH 
Checked  by:  _ 


Total  I  1 

Depth  (feet):  '  ' 

Depth  to  .. 

Bedrock  (feet):  N  ^ 

Depth  to  .1  k 

Water  (feet): 

Elevation  .  a 
and  Datum:  ^ 


Number 

Interval 

Blow  CounI 

Recovery 

rl 

V 

0 

d 

Vi 

0 

i 

3 

t 

'8 

7 

Lithologic  Description 


Remarks 


■  o‘-0.s 

fHODCJZjAng:  vetJL^cxoi^n  kctAu6 


-T'-iO*  T>l2.vv3€l 


16  - 

§  - 

d 

1  i  - 

?  0 
(S)  — 

•T 

0 

2 

0 

^czA^Ci^,  L^^T>ocg.  wiotcr- _ 

jJCiTAV—  i:)H-PTV\  “U'  \Nlj 

“2-oMe 


“  ^AHPL€.  S^S^TSp 
-  T>P  _ 


'  S/B  =  Sample  reading  /  background  reading;  NA  =  not  analyzed 


Form  F-1009 
3/1/91 


Th9  E^rtn  T^nnoiogy 
Corporation 


Borehole  Log 


Project  Name:  \  \o'^  F(^,  •"'^TTUe  iCtZjE&C 


V0.\4.  iC^iXXi&C,  Q-Ss&lotoPi-  NXLPcffC 


Project  Number:  9  4  -g,9o  \  -05 


Borehole  Location: 


P>e.GfiK  OF=^  g:ONic>gig>^  ^ 


Drilling  Agency;  (Seo  - 


Drilling  Equipment;  (SEOptZO-^e,  8  W\ 


Drilling  Method: 


Drilling  Fluid  vO  N 


Completion  Information:  1^(2£:HOue-  QAcAORLjueo 


Borehole  No. 


Driller  GeetSoC-V 


Date  Started:  7  / 1  '^/9  4- 


Sheet  1  of 


Total 

Depth  (feet): 


Date  Finished: -r/i 3/94,  Kck  (feet); 


Sample 


Reid  Analysis 


^  9  ^ 
a  J  -2 


$  8 


Recovery 

Time 

FID  (ppm) 
S/B* 

£■ 

aim 

Q  ^ 

£L 

N' 

0 

<D 

r 

in 

0 

•3 

J 

P 

GP 

Number  of  ^ 
Samples: 


Borehole  I 

Diameter  (in):  ’  /l  4> 


Logged  by;  S.SHitH 


Checked  by; 


Depth  to  M  * 
Water  (feet);  ^ 


Elevation 
and  Datum: 


.  VJ  ^ 


Lithoicgic  Description 


Remarks 


j)'-0.^'ijeK66,E£oT5,Hl6rtLfc>i26M>ic^  6lsyV9L^ 

<=*IWC  ^C^\V)eO,  ^  UA^OATTXL,!? 


4 

J 

7 

^  NUO ,  t  U  €^0  TC-A«C-^  _ 

“  ^  uAcQocz.A<rb<.*< 

_<seA,oeo.  vi6ucm^4^ 

J^t2<C>cx->io  I  U^C*S^J  l-^vS  \  ”  5nJ| 


Jixoo  ,Pivi^  ^c^vo^o. 

►-VOO^iTZa^-TTS  C^k)  A\J<5€-S  •  VJOfV 


•TOTAU.  =  ['T^'  v)o| 

^  _  TVA<2e^6.T»eAUcJV 

c-.raA'Oev^  dor^,  _  XiOtUiLX.  BUs^Vd^  euu, 

<5»oMo  HAcoe 

e,  —I  iCAJi^v- 

A^yo<s^  A.'aoNoe 


S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F- 1009 

9/1/91 


f  Th«  Eirth  T»cr>noio(SY 
CorpoTMtion 


Borehole  Log 


- -  ~  c?/v-r-n  c  r-oe:e:\LVA\  Project  Number.  0^-0901-05 

Pro,ectName:i\o’W  &ecOP  .  VA\NV^fe;  gN-TTUg,  Ceefe^.^^ _ ^ ^ - 


'  ’  -  *  I _  -  I 

ILQ&VcO^U  ^  Borehole  No. ^ 

Borehole  Locstion.  cofsC/€42^fO  ^ _ - - - 


Sheet  1  of  2- 


Drilling  Agency:  (3jeo-^fV<2.ih)£_ 

Drilling  Equipment;  GS5?eoae-^®^ 

Drilling  Method; 

Drilling  Fluid  _ 

1  Comoletion  Information;  ^ee^Houe.  QAc-vi-Ptu-eo 
vofhA  '?>e»^TDv«itT€:-  oTo*^ 


<3^ 


Sample 


7 


\o- 


\'2.- 


8 


Raid  Analysis  |  LOG 


8 


0^1  ^ 


^1  cJ 


CD 


Driller  JoE-  &tLe&oe'^ 
Date  Started;  l4-  JOL'I  W94- 
Date  Rnished:  v4 JUiW  t994- 

4* 


Number  o< 

Samples: 

Borehole  .  \t 

Diameter  (in):  »  A6 


Logged  by;  £.  SHVTH 
Checked  by: _ 


Total  1—7 

Depth  (feet):  *  ' 

Depth  to 

Bedrock  (feet):  N  ^ 

Depth  to  \  c:  -V 
Water  (feet):  *  ^  - 

Elevation 
and  Datum; 


1  Date: 


Lithologic  Description 


Remarks 


'2,^  — s'  ,  OtZANlE-  't  — 


_VAOO€.(2J\r0..  n^^jj>OVsH 
ItO  LOCSE, 

Mot^n 


-7'- 10' ,  xp<L\'ie  ov3'-V 


_S  KtsiO  I F  eA\  kic  o , 

jAOOEtZATe 

.^tiotookJiL-oose-,  \;ee.\/ 

V-\Ol6T~ _ _ 


■  sisH^t-e-  seuE^treo 
poe,  uA'^rwofi-'J 
VOAi , 

S\f,'^  kevnus 


11’’  - 

•  S/B  =  Sample  reading  /  background  reading;  NA  =  not  analyzed 


^  Th«  Earth  T^hnoio^y 
Corporation 


Borehole  Log 


VO.V^,  AvG.^e,T- 

Borehole  Location:  ^  \ 

0  P  <=c>K:oe(Z-tO  0 

Borehole  No. ^  Sheet  IL-of  'T- 

Drilling  Agency:  .  VA 

Gee^oev 

Drilling  Equipment:  Q,  ec>Peo'e>e.  S  VA 

Date  Started:  “7/v4  (94 

Total  _( 

Depth  (feet):  '  ' 

Drilling  Method:  ^Pcw\pi-c<z_ 

Date  Finished: 

Depth  to 

Bedrock  (feet); 

Drilling  Fluid  JsJ  ^ 

Number  of  » 

Samples; 

Oepihxo 

Water  (feet):  ^ -t/\^ 

Completion  Information;  'ftoe.G.Ho*— c.  'BPCVbFti-uG.cj 
NMtTH  ^etisTot^vre  opoi'\  <bo»^vuerio*^ 

Borehole  .  \y 

Diameter  (in):  ^ 

Elevation  . 

and  Datum:  ^ 

Logged  by:S,s»AtTU 

Sample  Reid  Analysis  LOG 

Checked  by: 

Date: 

1 - 1^ - — 

Pro)0ct  Name:  |  lotW  C^oooo,  BwTLE- c::ggai,Ht  Number:  94  .Q9ol  -OS 


a.  O 


Q 

> 

O 

o 

<D 

QC 


£ 

a5 


Q 


E 

CL. 

3:  ~ 

Q 

0- 


a. 

OJ 

O 


5| 

cn  K 
o  ^ 
cn  o 

^  ac 


Lithologic  Description 


Remarks 


>5H 


17- 


r 

V> 


<1 

•z 


IP 


<r 

*2 


J 

po 


Ltd  'Boew^G-  it  ' 


.SfkV\o,  VAeOxoK  G,GA\*ie.D,. 
.VA00EG.(\TE- 'BGXJVKisi  , 

.uoose  ,  VNie-T 


Key 


•  S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F- 1009 
9/1/91 


Drilling  Equiptnent;  Q  ^ 

Drilling  Method:  LAE^eTioe^  S^V\?Uge, 

Drilling  Fluid  |vj 
1  Completion  Information: 

vMtrW  TisO^'KiKiVTE-^  O^kI  CCH.PueTtObJ 

Reid  Analysis  |  LOG 


Date  Started:  iV^ou^  WV 
Date  Rnished:\A  W^A- 

s 


\o- 


\^■ 


0 

O 


c 

3 

s' 

E 

5  g: 

O 

O 

Q 

> 

Time 

qIcd  I 

aim  1 

Q0 

o. 

J3 

Q. 

cn 

O  j*: 

5 

o 

CD 

O 

O 

<D 

(T 

1 

u. 

2 

3 

CO  y 
^  CD 

Number  of 
Samples 
Borehole 
Diameter  (in): 


(inf:  ' 


Total  ^  ■ 

Depth  (feet): 


Depth  to 
Water  (feet): 

Elevation 
and  Datum: 


Date: 


Lithologic  Description 


Remarks 


_SAOO.PVNe(SeAt^EO  -  I 

_v\ooeaAT€-  H€u-ov>iv&H  ^eo^,  i  mo  A , 

_Loose ,  VST"  -j  su  ."pp  wterAu^ 


_Hooe(zAre:  S€u_dW)vsH 
C^V>i  ,  L^OSE  ^  MOIST" 


7 '  -\o'.  'oea'JE-  oviL-V 


_SAi»0kO  ,  F\»<ig  (SejWwEO,  -1 

glXO'oOVS^^^ 

_Uteov)oOj  uoc^ ,  Mo\s-r 

_XDTM__  XefTH  =  X"!-' 


vtM  OCOCAt?.^Kl 
OOOC-^  SA«AP^-E 

a'ssssti'^. 

SO  ,'PTv^crjXi^ 


S/B  =  Sample  reading  /  background  reading; 


not  analyzed 


EMfih  T^nnotogy 
CorpoTMiton 


Borehole  Log 


Project  Name:  \  lo"^  i  V\ 


Project  Number:  <pj^  .  Q<^q  \  o5 


Borehole  Location: 


[CBlXO^  AAeftof 

of=^  '‘C.**  _ 


^  Borehole  No.  Sheet  1  of  "X- 


Drilling  Agency:  G,eo-K^r^a►^e 
Drilling  Equipment:  07ecrpcZ-C*^6^  0VA 


Drilling  Method:  LAt2^e:'Qor2.& 


Drilling  Fluid  N  ^ 


Completion  Information:  'BceeHOLje^  BiAcacc^iu^ic? 
VKiiTH  Ot^c>^s^  d-oi-iPL-^riCK^ 


Sample 


Q.  O  w 
CP  a>  $ 

o=.  I 


C 

13 

_  O 

to  o 


Ct  ^ 

i  8 


Reid  Analysis 


<  0  3 

^  O  vS 


,  Driller  ^  ^  (Z^S^C-V 
Date  Started:  7/\A-/94-  Qel 


Date  Rnished:  7/\4-/94 


Number  of  A 

Samples:  ^ 


Borehole 
Diameter  (in): 


Logged  by:  S>  smitvI 


Checked  by: 


Total  4  / 

Depth  (feet):  \  ic? 


Depth  to  .  . 

Bedrock  (feet): 


Depth  to 

Water  (feet):  ^ 


Elevation  V 

and  Datum:  ^  ^ 


Lithologic  Description 


jSAWib.Hooe- 

to  I  P^lWiG-.^<2-KVIOG43^ 

_uoo  se., 

'i.‘ -  s'  TiO-we c>»oi_y 


SfkHPv-^  secscvex? 

R5e,  uA&C>i-A  w  i-V 

A»JAL.Vsci;  "JoA, 
ner^us 


Q  0 
»  2 

§  8 


SAkbO ,  T=v»^e-  GeAvvoieo, 

”vAOOe<2Jv.Tt=L.  - 

I  ,va,ovST~ - 

_“7  '  -  VO',  Ci(Z.VVj6-  Ov^uV 


2  ^  0 
52  T  *7  o  co 

e  ^  0^3 


^  a 


sff.K>D,  F-v»je.fieAiweo  T»i.ac^ 

“  _  <c  ^ _ _  —  ovj  C.V10  or  oeivie 

Jb»vC-V^^  HODel^,|^XrE  <^o£ 

yetXjCXJOli  H  liiSjOvoKi,  L.OC6»^ 

~\je(z-'^  Kov^t~ _ _ 

U'lGevoe^ov^uy  j 


cowmwioejo 


S/B  =  Sample  reading  /  background  reading:  NA  =  not  analyzed 


Form  F-1009 
9/V91 


^  £jrTft  Tacnnoiogy 
Corpormdon 


Borehole  Log 


Project  Name;  \  ^  CiX2J&£.\<^ ,  ^  \ 


Project  Number:  94-6901-05 


Borehole  Location: 


(i.  ueuurxs^  eesiow^v-  WRPeB-T-  Sheet  -L  o< 


AiC.e<<  OF  cotocgg-K^ 


Drilling  Agency:  (C,eo  -  VA  AiO-V  KJ  €_ 

Drilling  Equipment;  G?e’crpiz^'B& 

Drilling  Method;  LAetieBoC^  £,f\vApL-gi2_ 

Drilling  Fluid  kJ  ^ 

Completion  Information: 

v>0\TVt  'Be»OTt>OlTT£.  UT^rvJ  C>kJ 


Sample 


Reid  Analysis 


■£  cr 

Q.  *S  W 

I 

3 


C 

=3 

_  O 

ftJ  O 


Driller 

Date  Started;  Depth  (feet):  \  (c? 

Date  Finished:  7/u/f4-  ^drock  (feet):  ^ 

Numoer  of  >1  Depth  to  .  ^ » 

^ - ^  Water  (feet): 

Elevation 
and  Datum; 


Numoer  of  A 

Samples:  " _ 

Borehole  •  1/ 

Diameter  (in): _ *  ^ 

Logged  by:  S . tTV\ 
Checked  by;  _ 


Lithologic  Description 


Fvw:>e-  ce-KvKieo, 

VVOO&CjN’t'^ 

3^TPrU  ■OEPrH=  \(o’ 


Remarks 


JSAvipue  scuecxeic 
^(2, 

■  tAenu-s 


S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F-1009 
9/1/91 


Tha  Ejrtti  Tacnnoio^y 
CorpoTMtion 


Borehole  Log 


Project  Name:  \  F(S,  K\  '^TTUe.  (COJZCii.  ^  H  I  Proiea 


r,  .  .  .  vo.14.  u:euL06ii  wtti«z?rp„  .  _  _  * 

Borenole  Location:  cCKicECLVJ  Borehole  No.  ^00-^4- 


Drilling  Agency:  (2,go  -  \J\  ^e_\Nle  1  QfL’^Jia^L'i 


Proiea  Number;  9^  ^CjQ  i  _oS 


A^eA  c3F  <s<3Kice.(LvJ 


Sheet  1  of  I 


Drilling  Equipment:  C>&3PR.o'ae.  Q  H 


Drilling  Method:  j?NKf>Lje.i€_ 


Drilling  Fluid 


Completion  Information:  SoaCWO'-e-  'QAckt-Ftt-i-eo 
voiTU  o?«3Kb  e-vio^i 


Sample 


CL  ©  V-  _ 

(5:2  I  « 

c  m 


0  "S  2 
^  8  fi 


Reid  Analysis 


O  ®  I: 

Z  cn  h- 

CL  O  j*:: 

©  CO  <-> 


Date  Started:  t/i4  /94-  Depth  (feet); 


Date  Finlshed:-7/l4/94  Kj^ 


Number  of  ^ 
Samples: 


Borehole  .  \j 
Diameter  (in):  * 

Logged  by:  S,SKv 


Checked  by: 


Depth  xo  .A 
Water  (feet): 


Elevation  .  ^ 
and  Datum:  " 


Lithologic  Description 


GeAvi^eo, 


Remarks 


Mooe^Te,  vieu-oo^viU 

V)oA, 

J--OOS£|  WOV^'C  —  SVlj-pp 


.-2.'  -5  -DR-vOei  OKiuV 


r 

9  4 


3  \/^ 

j3  0 


^  in 


^  9.  ^ 

2  v3  p- 


J(fV»Op,  FtkiE.  (SIZAV^^EO, 

H<50C£.ArE  N;eu_ovo«H 
S5>ejD\uOVJ,  U30SE  ,KOiST" 

-t'-io'j  Diz^oe-  ovjL.y 


^  vf) 

^  o  C<^ 

2  >Sf  h' 


jS&.KiD,FVKi^  G<2AVKieO , 
_v\,oocjrzA*'re. 

_lStZ,cvxjtO,  LjOCSe. 

-vesm»_  XjePTH  f2? 


■  Sfc.v-\,p»j2-  scL-ectei) 
pote.  vABoeATrXbV 
.^OWJteGi^VOA, 


S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F-1009 
9/1/91 


^  rh9  Ssrth  T»cnnoiogy 
CorpoTMtion 


Borehole  Log 


n^-nl  crT-  ’  'BATTUE.  ,  VA  I 

Project  Name;  1  F(S  ,  , _ _ _ 

— - - ■;  2,e6i<3w>(W'u. 

Borehole  Location" — ftgeAt  ^  I 

Drilling  Agency:  (^.e^-H^e-vKiC, 


Project  Number. 9 901jO5 
Sheet  1  of  \ 


Key 


S/B  =  Sample  reading  /  background  reading, 


NA  =  not  analyzed 


Form  F*  ^009 
9/1/91 


'  Th9  fjrtrt  T»cnnoiogy 
CorpoTMtion 


Borehole  Log 


Project  Name:  \  FG  ,  KA  \  ]  "fe^'TTLEL  C.2J^\L ,  K  \  Number.  94,^90  ^  -^35 

Borenole  Location:  ^  Borehole  No.  BCC- 12>(^  _ l__ 

Drilling  Agency:  Geo-HNavtJG.  Driller,  ^os.  Ge-c^oeV  _ _ 

Drilling  Equipment: Geo'?(20BE-  SH  Date  Started:  7/15/9  4-  Depth  (teet):  1  ^ _ 

Drilling  Method:  t_<\a<se.Boize:  ^3'®  Finished.  7/15/94-  Bedrock  (feet):  _ 

^  '  Number  of  Depth  to  . 

Drilling  Fluid  fiv  Samples: _ _ Water  (feet):  _ 

Completion  info^t^  B^^enooe  □“ame'Jer  fin):  ' '/<b  ln®d  SSum; 

vo\Tv\  ±li - LJ - - - 

^  Logged  by:  \tv/ _ _ _ _ 


Sampia 


7/15/94- 

Total 

Depth  (feet): 

17- 

:  7/16/94- 

Depth  to 
Bedrock  (feet): 

sJ  A 

-z. 

Depth  to 

Water  (feet): 

kJA 

vVtb 

Elevation 
and  Datum: 

slA 

^  cr ' 

0.0  w 

8^  I 

3 


—  o 

(0  O 


c 

o  § 

%  o 

I  § 

CD  CC 


Raid  Analysis 

LOG 

"E 

§:m 

u. 

aim 

O. 

Graphic 

uses  or 
Rock  Type 

Number  of  l 

Samples: _ ^ _ ] 

Borehole  \,  E 

Diameter  (in):  _ c 

Logged  by:  \tv/ _ 

Checked  by:  _ 


Lithologic  Description 


Remarks 


^  (jD  :s 


.“7*  -  io\  ■ot2_v\)6-  <aUuV 

SPivio,  p\ vj £  csery.\Kieo, Kooea.iv.^' 

.  sftiAPt.6  seascT®ci 

\oA05ies: 'AoA , 
5\J ,  v>P  KETA'-S 

TOTA^  "DePTM  -  ^  z 


S/B  =  Sample  reading  /  background  reading;  NA  =  not  analyzed 


Form  F-1009 
9/V91 


^  Th^  £jr(h  T^nnofogy 
CorpoTMilon 


Borehole  Log 


^  LAiK>^\y^  'RAcVTUE-  Project  Number;  ,09^  V -os 

Project  Name;  i  ^ _  _ _ _ ! - - — - - - — 

- - Borehole  No.  Sheet  l  of  i 

Borehole  Location;  ^e_£/Dv  oi=-  dtoOrcCg-t^  - - -  - - - - - 


Drilling  Agency;  0rec>  -  VA.  ni  e 

Drilling  Equipment;  (^Ep-pfZ^^g  _ 

Drilling  Method; 


Borehole  No.  Sheet  l  of 

Driller  ^3oE  cSs-e^e-'^  _ _ 

,  ,  .  Total  1^ 

Date  Started;  -r/is  /<9A.  Depth  (feet):  1  ^ 

,  I  .  Depth  to  .. 

Date  Finished;  7/ iS  Bedrock  (feet); 


Number  of 
Samples: 


Drilling  Fluid  Kj  _ _ Samples: _ 

Completion  Information^^oe'^woue  BACi6.F=iLJ^O  Q°ameter  (in):  ^ 

Checked  by] _ _ 


<=C*^?i«_€TlOKi 

Reid  Analysis  |  LOG 


Depth  to 
i  Water  (feet): 

Elevation 
and  Datum: 


Key 


'  S/B  =  Sample  reading  /  background  reading: 


NA  =  not  analyzed 


Form  F-1009 
9/1/91 


^  Th9  EMrih  T^chnoiogy 
CorpofMtlon 


Borehole  Log 


Project  Name;  j  lO^  EG> ,  ;  *S>NTTL.E  ,  ►A  \. 


oO-U.  l4£ULOfi<i  CLje^(0*0AU 
Borehole  Location:  qp 


Drilling  Agency:  _ 


Drilling  Equiomant;  (3Eo^eoT3,& 


Drilling  Method;  uArtsg^oec  s  ps.t-APt,ez- 


Drilling  Fluid  ^ 


Completion  Information: 'Bc>i2£ho<_^ 

voiTH  ^e»OTOKiivi£-  ol^K)  coi^Pcjen"*^ 


Project  Number;  94--S90I-03 


Borehole  No.  -'g  \  Sheet  1  of  '2_ 


Driller 


Date  Started;  "7  /  IS  |9  4-  DefMh  (feet);"2l 


OateRnishM  ^/lS(9^,  |le«|:  VJ  Iv 


Number  of  ^ 

Samples:  ^  _ 


Borehole  I  y 

Diameter  (in):  ^  '^6? 


Sample 


3 

^  m  O  ® 

C  ^  i  o 

3  ^  ^  m 

z  ^  cQ  cr 


Reid  Analysis 


a.  m  Q.  CD 


Logged  by;  S .  SH  VTVj 


Checked  by; 


Depth  to 

Water  (feet):  r«o  (\ 


Elevation  a  ^ 
and  Datum;  ^ 


Q  w  2  cn  o 

?r  m  3  2 


Lithologic  Description 


g  <i-  c5  tn 
^ 

0  ^ 


SAVtPUfi-  SCcCctCP 
p^e,  lA'ftoaAToej^ 

;  \Jd^, 

svj.'v^>  v\eTAU6) 


JZ-'- 


? 

w 

0 

2 

ts2 

0 

\0 

'S 

O 

2 

J 

a 

pj? 

■_S0,v:B,p>.^e-S5^o,  ' 

_v\oo€,'e»wre:-  ^GU-oootSri  -  ^^p,^Hses;gc>(Sa, 

_\3,iZjcxxj *OiUd5c&e ,  v\otSir“~ 


S£>iVAV>i-e.e.  R-e.posaeo  e  \o';  _ 
jPejEPtioQjE.  ^f=>cssx^e.\\' I 

.PosstCbue  <s^\)G_U  lA'iei^ 
-Mooe.-s'vo^'rHe.tJ 
_SriUL_  TOO  Fia>N.  _ 

.COOTtKliU^  TO  VS  _ 


S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Fonm  F*)009 
9/1/91 


Borehole  Log 

Project  Name;  \ IQ*^  FG,  V*^ \  OC-e.g.Vt^ ,  VA I _ _ _ 

~  \M.wi.  i^Cuuas^i  IZ.G6U>1<^V_  MtZPoK-T^  Borehole  No.  'gCO'’^\ 

Borehole  Location,  c>^  ^/swV^  _ _ — 

Drilling  Agency;  {3,eo-  VA^e.^^le  Driller  ^pg  G>ej£&c>a~'l 

Drilling  Equipment:  Ge<ift2oT»  e.  SVA  Date  Staned:  ifisj^A 

Dniiin.  mifoo:  l-^g&e8ceg  I 


^  j  Projea  Number;  -S90l  *05 

Borehole  No.  'gC.O'^  \  Sheet '^of  '2__ 

Driller  (=>£/6Sc>«-V 

/  I  .  Total  __ 

Date  Staned;  7/ 1 5  /*?  4-  Depth  (teet):  2r? _ _ 

Date  Finished;  7/15/94-  ^drock  (feet):  _ 


Drilling  Fluid  M 
Completion  Information: 

O^o  acM.eu-eTTo»4 


I  - 


Sampi 

e  Reid  Analysis 

LOG 

c 

3 

_  0 

<0  0 

^  E  E 

^  Q-  •  Q-  * 

^  CL  CD  Q.  CD 

“q. 

0 

cn 

0 

1  1 

0  g  q</5  qCO 

OJ 

CO 

^  0 

S  CQ 

c  i= 

0 

ZD 

^P 

8 

— 

Number  of  & 

Samples: _ _ 

Borehole  I  , 

Diameter  (in):  '  /t  C? 

Logged  by:  S .  SH  VTM 
Checked  by: _ 


Depth  to 
Water  (feet): 

Elevation 
and  Datum: 


Lithologic  Description 

,  PttOC-  (SG-MtOC-O, 
_vA  o  o&<2J\Te.  Sbx-oocitSkM 

_V7'“'2_P'  0»CiL-Y 


Remarks 


<ji\tOO ,  p-v oOE-  t^GAVkJSO  , 

.  VAO'OevZAJ^  ^dLLCJ-OtS^ 

.^bt^xx^KJ,L,<:»s»eL^v\c>  i^T- 


9  5  'h 

i  -'  o'  S 
zi  2 

^  _ 


- - —  S(kV\9u.£'  ifet.CcrCo 

_SA»>PO ,  ''F\vb^  GGAWPE-O^  ^  ist:>«2,  u6>t^o>«T©t’^ 
X>^GV<t_  etxoO'b'SM  "BjCcnjovo,  , 

“  ^  “  sO.^PiHver^t-S 

_  LOO^.^ ,  "O/AVA^  _ 

•XUVKL-  te-PTW  e  'ZT  '  _ 


S/8  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F.tOOS 
9/1/91 


Th«  EMrth  T^cnnoiogy 
CorpoTMtion 


Borehole  Log 


Project  Name;  \  VO"^  i  Vl-.£-  VAl 

Project  Number:  -890 1  'OS 

\c «  fs,\f2^oe\ 

Borehole  Location: 

Borehole  No.  "SOO  |  1 

Drilling  Agency: 

Driller  Joe  QpOJS&ov-i 

Drilling  Equipment:  Q»^opeoSe^  &\\ 

Date  Started:  '7/ts/94- 

Total  ^ 

Depth  (feet):  ' 

Drilling  Method:  i-^e<ie^cx2«  sAK9ueiZ_ 

Date  Finished:'?^  1 S  J 

94- 

Depth  to  X 

Bedrock  (feet): 

Drilling  Fluid 

Number  of  ^ 

Samples:  ^ 

Deptfi'o 

Water  (feet): 

Completion  Information:  ^or2.eHouH.  Eo 

rig6:*o-TOKJvTG.  oltoO  <ioM.F\_J5.rT.«*sJ 

Borehole  i  . 

Diameter  (in):  '  v 

Elevation  .  a 

and  Datum:  ^  ^ 

Logged  by:  $H\TV( 

Sample 

Reid  Analysis 

LOG 

Checked  by: 

Date: 

Q_  O 

1 

e 

3 

2 

Interval 

Blow  Count 

Recovery 

}- 

FID  (ppm) 
S/B* 

'E 

^CQ 

Q0 

0. 

Graphic 

uses  or 

Rock  Type 

Lithologic  Description 

Remarks 

O  j 

'7  “ 

1 

^rl 

0 

! 

'o 

0 

<< 

7 

N' 

0 

0 

in 

U) 

•7 

J 

■ 

jS^,OD^  VACOEGArE. 

IS'fZjOootO  J  P\KPe-  cStZAVfOCO,  - 
_L-C)0^e.  , 

S  ^,KPL.€^  ^  '^JL^CX^ 

* 

5  “I 

*-7 

o 

!8 

•V 

r- 

? 

o 

dr 

0 

W 

0 

0 

J 

i 

_SAv:>o,  uooeeATie-  Seluxop 

-\li(2ooo(Oj 

—  LOOSE-,  ^Axov  SI  _ 

^  s  Wt^pi-G.  <€ue:ne  ? 
fsoc.  LA\iC«7A;T»«it' 
aw)al'{,5€£.  1  uorx, 

/  - 

1 

"TOTI^t—  tiePTVA  *  1  '  “ 

Form  F- ^009 

Key  '  S/B  =  Sample  reading  /  background  reading;  NA  =  not  analyzed 


^  Th0  Einti  T^nnoiogy 
Corporation 


Borehole  Log 


vi.6u-os«i  e-eu&voKjftu  /\va«se:T| 
Borehole  Location;  goOe.g(2->^ 

Drilling  Agency:  (3,ec>- VAA.(2.\Kie 

Drilling  Equipment;  0'^ 

Drilling  Method:  ^SftvA^gg- 

Drilling  Fluid 

Completion  intormation; 
j  VKiVTH  "BCtdfVt^VPVTe.  VSPOKP 


Reid  Analysis  |  LOG 


V5 


O 


Borehole  No.  'RoE  -  ^  ^  ^ 

Driller  G<2€<i<=>«-y 

Date  Started:  ’7/l'2-/<^4r 

Total  0/7 

Depth  (teet):  o  ^ 

Date  Finished:  i/l'2-l*?4- 

Depth  to  . 

Bedrock  (feet):  N 

Number  ot  -y 

Samples:  ' 

Depth  to  1 1 

Water  (feet); 

Borehole  ■  |  / 

Diameter  (in);  * 

Elevation  . . 

and  Datum:  nP» 

Logged  by:  S* 

Checked  by; 

1  Date: 

1 

Lithologic  Description 


Remarks 


_SA>Jo,Pt0eGewvieD,MDo6C.Atc 


_l-oos€-, 


i  ^ 


S', "Deto^ 


y f  ^ !  VOA, 


jiO.OO,  Ptvi€L  <SttA*vi€P 
.  p^e«-c.o-ou.a 


t^ooeeAcPd 


.-7 ‘-to’  ,Tirt,iNje,  esvJuV 


_SA*s)D,  Ftvie-  V^OpeOAO^ 

0^  l_XCcj.^c*-o».<r\  'aao'^vj.topsc, 

^  LwLjvsrr- 

.-7-l<?',  Da.io€.<?MuV 


S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F*T009 
9/1/91 


'  Tha  cMrth  T^nnotogy 
CorpoTMtlon 


Borehole  Log 


Proiect  Name;  \  \o-0^  ]  '^TO-E:  OzeevL .  U  \ _ Project  Number.  5^4  . 59 p  j  -QS 


vO.VL.  \i.euuo<s<s;  2^e6to\oPi'- o/'r“_T5  l  Sheet  -a.  of  3 

Borehole  Location:  _ _ _  Borehole  No.  BCt.  '  B  1  t>neei  tj.  01 

d3orOog<^(V)  ^ _ ^1 _ _ 


Drilling  Agency:  VA(<\«z.nOc 

Drilling  Equipment;  (2,eo'P£o'e>e- 


Drilling  Method:  Uitl£.gn&o<2-£. 


Drilling  Fluid 
Compietion  Information: 

\»JVTH  'BEtsitCsVPVTH.  LJpOKi  <:U3*-ApvJErVOK) 


I  Sample 


Driller 

l_  ,  _  /  -  I  Total 


Date  Started:  7  / i'a-|'=?4  Qepth  (feet);  '^'2- 


Date  Rnished:  7/1  (feet);  *J  ^ 


Number  Of  _ _  Deptn  lo 

Qomnioc*  *  Water  fteetV. 


CL  O  V-  _  O 

I  >  ^ 


m  cr 


-  t  r  <f  ^  vn  „ 

I  V-  ^  ^  ^ 


PO  _ 


-  3 
21-  5 

■  »i> 


-  9  i> 

-  U  (S» 

- 

-  a  0 

J  ^  (N 


Reid  Analysis 

FID  (ppm) 
S/B* 

E 

&cn 

a. 

'Z 

J 

0 

(» 

<1 

2 

J 

0 

J 

a 

00 

Number  of  _ - 

Samples: _ ^ 

Borehole  . 
Diameter  (in):  '  'Ifc 

Logged  by:  s.-sw\tH 


Checked  by: 


Depth  lo 
Water  (feet): 

Elevation 


.  [.  Elevation 

in):  ^  'Ifc  and  Datum: 


Z  cn  i- 

Q.  O  ^ 


Lithologic  Description 


5  _ _ 


L  SAiOp^  v=VKje 

^  _^rZCX>OKJ,  (St^AOGc-, 

_ _ 

_  \-7  T><2.vOC-  ooui 


.iAiOP,  v^'iesie  ^eAio^P  , 
-HU?0^4Zh\TP61  '^^v--^-4A^wSrj 
L-OOS  C., 


>Ajjov;3  ^  Fiw)^  <^V2-Ai#oe-0, 

-  ^rax:>coKj,v-'P4>^e^f-iPis.T“ 

-0.1*— oecoe:  e)iOu>f 


Remarks 


•  S/B  =  Sample  reading  /  background  reading;  NA  =  not  analyzed 


Form  F-1009 
9/1/91 


Borehole  Log 


Tha  Eirtti  Technology 
Corporadon 


^  Eirth  T^nnoiogy 
CorporMiion 


Borehole  Log 


Project  Name;  WQVW  J  \  LP.  ,  VA  V 

i<i£u_o&6  a6&\o*^<^'-A\eK«|v7  ,  ,  ^ 

Borehole  Location:  p^eeP.  e"  ^  ^  ^  ^ 


Drilling  Agency:  _  vA^(2.l^:^EL 


Drilling  Equipment:  g&O'P  20'^ 0VA 


Drilling  Method:  UAe<SE:BOt2.&  C  Pk*-mJE.r2. 


Drilling  Fluid 


Borehole  No.  SGE"B2_ 
Driller  ^<^£1  Gcjeusotz^V 


Project  Number:  "0*^0  \  *05 

R7  Sheet  1  of  5 


Completion  Information: 

vsi\*n4  O'Poto  c:o^\f=^^rvoK4 


Date  Started:  7  /  l  7. 1^4- 

Total  ^  „ 

Depth  (feet):  ^ 

Date  Finished:  -7/17. I<^A 

Deptfito  . 

Bedrock  (feet): 

Number  w  *7 

Samples:  1 

Depth  to  , . 

Water  (feet): 

Sample 


Q.  ®  _  O  ^ 

I  «  o  I 

C  m  > 


Reid  Analysis 


Diameter  (in):  *  '\((> 


Logged  by:  S.  SM  tTM 


Checked  by: 


and  Datum: 


Date: 


Lithologic  Description 


Remarks 


5f,*Aeue-  seuEcoao 
ftoO.  «..o^<saAre«Jf 

5\J 


^  Th«  6Mrth  T^chnoiogy 
CorpoTMtlon 


Borehole  Log 


Project  Name;  WO"^  F<=>  ,  VAVfWiG  C-S-ECAC  ,  VA,  \ 

\j0.e..  u:£.u>Q<£ri.  e.e'StOKJA.v—  A^tiPofcT'i  ~  ~ 


Project  Number;  9^^ 


Borehole  Location; 


ACjE/V  COKiCCeM 


Borehole  No.  -'B.'Z. 


Sheet  3  of  3 


Drilling  Agency:  Ki  El  ^  OPg- 

Drilling  Equipment;  ^eo'Peo'Sei-  SfA  Date  Started; 

Drilling  Method;  L./V(26eLa<3tZ.e  SP\v\Pt-e:t^  Date  Finished:  -j j 


Drilling  Fluid  tvi 

Completion  Information; 'Soe^W0<_eTa<\<cvi-«=‘'-*-'e’O  /i_v  I  'Afo 

\^ivTU  'e.eMTCbi'i  triS-  oPoKi  _jame — - 

Logged  by:  5.  ^hitH 


Checked  by: 


Driller,  viogL  GfS-ettdse.V 

Date  Started;  7 ^ /9 4-  ^t^h  (feet);  3^ 

Date  Finished:  7/1  -2./94  vi  A. 


Number  of 
Samples: 


Depth  to 
Water  (feet): 


Elevation 
and  Datum: 


Sample 


Reid  Analysis 


a.  <D  V- 

I 

z 


o  t 

O  § 

%  o 

^  o 

CD  GT 


Lithologic  Description 


*  S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F*  1009 

9/1/91 


Tha  cjrr/7  ftfcnno/offy 
CorpoTMtJon 


Borehole  Log 


Proiect  Name:  \'BP<rJL-e- Project  Number.  9 4,-0 -OS 

Borehole  Location:  (\^bA  oo N^<iJE.rz.Kj  Borehole  No.^CF*-*^  \  Sheet  y  of  2— 


Drilling  Agency: 


Drilling  Equipnnent:  GFo'^eo'EG^  K 


Drilling  Method:  LAe6Er&Dl2JE. 

Date  Finishedic^  ^7^9  ^ 

Drilling  Fluid  {v^ 

Number  of  q 

Samples:  ' 

Completion  Information: 

V>OVXV<  0^00  G.nONj 

Borehole  ^ . 

Diameter  (in):  *  '<6 

Logged  by: 

Sample  Reid  Analysis  LOG  | 

Checked  by: 

Driller 


Date  Started:  ^^7 ^9 /9 4-  Depth  (feet):  ^"7 


Depth  to  . 

Bedrock  (feet): 


Depth  to 

Water  (feet):  ^  “ 


Elevation 
and  Datum: 


(S^  I 


3 

«.  O 

fo  o 


%  o 

O  o 

cn  cr 


1"^ 


(0  <f  lA 
4  2  cO 


E 

CL  • 

Q.CQ 

Q- 

Graphic 

uses  or 
Rock  Type 

j 

a 

a 

cfl 

w 

Lithologic  Description 


S#b*JO,F\*«SE  SC^AVi^O  ,  VAOTT\-j£-le»  _ 

lj^c>ocrt.*\rc. Reov^*i 

“(XWO "fiiizxaj-vj" 


Remarks 


n  ‘-20  ',  ovoU'^ 


se>v^o  ?=\vic.  <=)f2j«>.vvi&o,»-^.om_6-o  se.v\PL.c.  teofccrtjjo 
•  .  _  FOI  l^SCZIATOrt-Y 

AlOo  ©A*»-u-  4  -pp  tvAcnvv-s. 

~uoo«e:,  tAoxsrt —  — 

3-7-'  -  as  tjc-xxoc:  o*-j<_'f 


r 

fi 

ro 


37^- 


^  S 


PiviS- T&  H-SOvOVN  6C2AVViC4C>^ 
j;y?Ta-Co  i-^oosiz^rH. 

AisaCk  C>^«2.vc-.  ' 

^aoN*3tsj ,  oos  c  ^  v*o 
:»mL-  T:>e?^  w  * 


•  S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


J  C^OUOtZ^: 
Koosei-.'-  ^Zjoc^ 


Form  F-1009 
9/1/91 


rh9  Earth  T^hnoiogy 
Corporation 


Borehole  Log 


Project  Name:  . /C^rZjOOP  K\(\Wb6> 

— - -  v>j  .VI..  V^Bcx^cx^ 

Borehole  Location:  ^J2^^  oP  ^ 


Project  Number:  94  '®90l  ^CS 


Drilling  Agency:  MAe.vKi£- 

Drilling  Equipment:  H 

Drilling  Method:  LA(2^£.'2>Ot2£.  ^AK^USiZ^ 

Drilling  Fluid  KiA 

Completion  Information: 13A«cvcf\uu6.0 
'J0\TH  <SuO^A^uenOt4 


Borehole  No. 

Driller;  Joe.  &«-exSo<LV 

Date  Si^ne&.<j>(^il'2J=i 

Date  Finished:<j5^^3o^4- 

Number  of 
Samples: 

Borehole  .  {/ 

Diameter  (in): 


Sample 


Reid  Analysis  LOG 


Logged  by:  VTV\ 

Checked  by: 


Sheet  1  of 


Total  o  ^ 

Depth  (feet):  ^  ^ 

Depth  to  . 

Bedrock  (teat):  ^  ^ 

Depth  to  * 

Water  (feet):  ^ 

Elevation 
and  Datum: 


Date: 


Lithologic  Description 


Remarks 


-  % 


U  SAViO.  PVME 
-fe«zov»jK)|  i-oose 


9i‘-S\  oevvje  oviuV 


FQiz.  i.A2o<tA'(e>e'( 

:  v/oA., 
s\J,'?T  netAus 


a 


.6ANiP,  <='v«^e-  G(2Avt^Go,KOP6.a#^^ 

vxiy 


1  4 


-7'-  \d'  T>aN€:-  oMuv( 


10- 


IS 


VVG.OVOM.  c^(2As»^itO,MOTTU^^ 
KooeAArC.  '^6l-.u-dv>Ai<K  ’^o-os^AKjj 

AV^D  ‘OACAL  “I 

-Lodse 


1*7.' 


5A^0^K&0\0»a  to  <=oAaZ^«- 

-Horo^  i-iootf  cZAte  \^uu3s*3i6K'^«^M_ 

Xoas  c  ^  Pti-V 


nq 


7.4 


Key 


S/B  =  Sample  reading  /  background  reading; 


_»-7'-'2.^',X><2'V'Je  OV4uS 

-oo*>«n»iv>eo  T»A6.e.  “Z. 
NA  =  not  analyzed 


^  Th«  EMrth  T^hnotogy 
CcrpofMtion 


Borehole  Log 


Project  Name:  \  ,  M.  V  fKViO.  '  'BATTUe  cc.^evC  jV-\  V 


Borehole  Location:^, o  coK:ceC-»o  'V* 


Projea  Number:  9  4.  -0>9o'‘Q5 


Drilling  Agency:  -VAAC.iwie_ 


Drilling  Equipment:  (2,eo-p,2j5^e_  ^/\ 


Drilling  Method:  LAe^e-Boee 


Drilling  Fluid  Vl  ^ 


Completion  lnforrnation:'B‘^‘2.c4oc€  voitm 

UOuepLA^^.  opo^ 


I  Borehole  No. 


Sheet*^^  of  2- 


Driller  Gtz-c-too-^ 


Date  Started: <^fc/T.9/<7 4-  Spt'h  (feet):  ‘B.'Z- 


Date  Finished:<^4,/3o^4-  (feet):  ^ 


Number  of  —7 

Samples:  / 


Sample 


as  I  I  O 


?  a 


0 

CD  <0 


Reid  Analysis 


Borehole  V/ 

Diameter  (in):  ' 


Logged  by: 


Checked  by: 


Depth  to 
Water  (feet):  ^ 


Elevation 

and  Datum:  ^  ^ 


Lithologic  Description 


5AvJOj  F-iv^^e-  6CA\wi€:o,W0TTU6O_ 
KOpejf2.cv.T€.  "arZLOVxJlJ 

“AWiO  VCO..OVXJLSH 

■U5>tf^5€:^^ey 

OG.v'je  oviuy 


vio  j  4  »o  c  <i  eik,\u€o  j  »-s,oTrueo 
KODC^^AiTE^  >jC4u-Ou».M)fc»*l 
-A|KX>  T:>AiGL^ 

»x>'2-y 

■zn'~%o' ,  oaivte 


pvoe  fiaw,»»eo  »A<mnjso 
MeoCiATH.  '4etJ.ow>iy«  •aa-ooavJ  _  i«»e- 
-AlOx?  \|OA, 

-UoiC  .  MOl*T-  K6TAU«, 


6.>to  axvpr  <^/^t 


.  l6£Ai^  U«\Ki4^v^C 


-TOTT^U  PePVH 


KOOSI?UU 
couofi^  c-HArz-T^ 


S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F-1009 
9/1/91 


Eirtn  T^cnnoiogy 
CorporMtlon 


Borehole  Log 


ProiectName:  I  FG,  ^TTL-g:  C(L6Lg.Vl ,  VA  ^  |  Number.  94  .g,9^ 

■B„,.h=,=  Loclon-  '"«^or,ho„  NO.  8CF-B3  1  S»=«  '  ^ 

Borehole  Location.  cro»:c>€:rzkj  _ _ _ _ _ _ 

Drilling  Agency:  VA(veiKJ€L  I  GO-^Coni  _ _ 


Drilling  Agency:  _ 

Drilling  Equipment: 

Drilling  Method:  uAviZ^>eir£oi2,& 

Drilling  Fluid 

Completion  Information: '^O^£\A0u€. 
vmvTva  ^AOueiPLJO^s.  o^oio  <ioo-APu.6:no*^ 


Sample 


:£  cr  =  ?- 

Cl  ©  »—  —  o 

I  g  o  I 

t  S  o 


O  ©  ri=  = 


^  S  (T  P  ^ 


°  n  ^  ^ 

5  0  ^  0  ifl 

5  J  2  d)  1« 


S  5 


Reid  Analysis 


Q.  ^  Q_  CD 

9^  96 

U.  0. 


^  2  ?  I 

r«  ^ ' 


©  CO  o 


Date  Started:  "7 4-  Defalt  (feet); 

DateRnished:7^l\/94-  ^droc°  (feet):  ^ 

Number  of  — 7  Depth  to 

Samples: _ / _ Water  (feet): _ 

Borehole  .  \ y  Elevation  .  y. 

Diameter  (in):  w  and  Datum: 

Logged  by:  5> .  SM  i  tH _ 

Checked  by: _ DbXq: 


Lithologic  Description 


Remarks 


_o‘  .-Devoe  OViU.'^  J  n.0,'1.  /VStMAUr 


<£,2AV^)eo  J 

.  vAOPGiZiLrS 

-Loose., ^Ufev^Tu'^  vAovsi 


_3'  -5  ',  T:>eA\)ei  owuV 


^  _*-<.<? oe.<*-<Lr^  Ve'-‘-C7<-ovSt-i 

Vi  _B>i2CJv>.a»o,  uooae,  vAov-a-T 

_7'  -\o'  ,  C>KiuV 


^(^v^pl-e.  sci-€crec 
T=oi2,  ij6BC)C<srori>^ 

t-ieTWi-S 


•poss\e>i-€.  oDoe , 

SAMPUS- 

POC 

su ,  '?‘T>  »Ae'rAL-S 


-  N  . 

"  "s  i  ^  ^ 

“  K  J  "7  0.  *?: 


A  J-V5Peft®<rTE,  ^£«_4_OVoVSxrt 
V)  ■^gxa'jou, 

J ‘Z.' - \ 5 ' ,  pav\)e^  ovi uy 


S/B  =  Sample  reading  /  background  reading;  NA  =  not  analyzed 


Form  F*  ^009 
9/1/91 


Th»  Eirth  T»cnnoiogy 

ISr  con^Mtion  Borehole  Log 

Project  Name:  I pr^g,  yy\,\  'BP^TTL-E  Ol2_Ee'\C  ^  VA  \ 


\tj.  1C.  u.eut-Ai<i.  cje6ioKi#\v_  M,<2KT«r~  —  -oo 

Borehole  Location:  ^  Borehole  No. 

it>.g.eA.  g»p  F _ ! _ 


Drilling  Agency:  -  V\f<^V><sE 


Drilling  Equipment:  Date  Started:  ^ 


Drilling  Method:  LoO«jr2^g::SOrC£l 


Drillihg  Fluid  vot^ 


Project  Number:  4  ~S90  \  -C5 


Sheet  'X-of  if3 


Driller.  GcEcSotZ-V 


Date  Started:  -7/11/94-  Kjfth  (feet): 


Da»  finished: -./ut5A.  Kl^ 


Completion  Information: 

yj^\x\A  u\==o«^  oo«-\puevioKj 


Sample 

^  ^  i  ^ 

Q-  O  ^  ^  O  ^ 

I  „  o  I 

§  i2  o  ^ 

^  ^  rf^  rr“ 


Reid  Analysis 

FID  (ppm) 
S/B* 

E 

Q-  • 

clQ. 

Q® 

CL 

<JC 

*2 

9: 

Number  of  — ^ 
Samples: 


Borehole  »  I  t 
Diameter  (in):  ' 


Logged  by:  S.SvA\TVi 


Depth  to 

Water  (feet):  NtX 


Elevation  ^ 

and  Datum:  ^ 


J 

-j 

a 

•2 

pO 

_S/\uo,p»‘->e-^C!^<^*»Je:c>,  wDoeaAflff. 

_^e»-A_oooi&w  -fe’t2.o^'o,u.o<>s<»r, 
vl  “ 


Key 


•  S/B  =  Sample  reading  /  background  reading; 


NA  =  not  analyzed 


Form  F*  1009 
9/1/91 


ThM  ejrtrt  T^nnoio<sY 
CcrpofMtion 


Borehole  Log 


APPENDIX 


E:  LABORATORY  ANALYTICAL 
DATABASE 
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LOCATOR:  BCF-B3  BCG-B1  BCG-B2  BCG-B4  BCG-B7 

SAMPLE  ID:  BCF-B3-3032  BCG-Bl-0001  BCG-B2-0002  BCG-B4-1012  BCG-B7-1012 

COLLECTION  DATE:  07/14/94  06/30/94  07/14/94  07/13/94  07/15/94 
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LOCATOR:  BCC  BCC  BCC 

SAMPLE  ID:  BCC-GWl  BCC>GW1F  BCC-GW1RE 

COLLECTION  DATE:  1 1  /08/94  1 1  /08/94  1 1  /08/94 
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4-Chlorophenyl  phenyl  ether  UG/L 

4-Methylphenol  UG/L 

4-Nltroanillne  UG/L 

4-Nitrophenol  UG/L 


LOCATOR:  BCC  BCC  BCC 

SAMPLE  ID:  BCC-GW1  BCC-GW1F  BCC-GW1RE 

COLLECTION  DATE:  1 1  /08/94  1 1  /08/94  1 1  /08/94 


-1 

< 

D 

OQ 

QQ 

3 

3 

D 

3 

3 

3 

3 

$ 

3 

<: 

3 

13 

3 

3 

a 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

o 

00 

00 

c>l 

in 

CO 

(O 

CO 

oi 

CO 

00 

CNj 

(O 

cvj 

b 

'  d 

irt 

0) 

d 

•  in 

' 

1  csj  • 

'  d 

1^ 

'  c>i 

CO 

'  CO 

•  in 

V) 


cc 


< 

3 

OQ 

CQ 

3 

3 

3 

3 

3 

3 

3 

3 

3 

OQ 

3 

O 

O 

o 

o 

o 

O 

g 

o 

O 

O 

o 

O 

O 

O 

o 

00 

00 

CO 

tn 

CO 

<q 

CO 

CM 

CO 

00 

CM 

lO 

in 

b 

’  d 

CO 

0) 

d 

'  in 

•  (D 

I  CS  ' 

'  d 

IV 

'  CM 

CO 

'  CO 

'  d 

3 

in 

<0 

flC 


z 

D 


oejoejoc!)C3e)C3oc!)3533SS(5o5SS3 

DDDDDD3DDD3D3DD3DD3Z)D3D 


SAMPLE  NO. 


lice  -  -  /  o' 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET^^i^ 

■7hi/^ 

Lab  Name:  COMPUCHEM  ENV.  CORP.  Contract:  500639 


BCB21012 


Lab  Code:  COMPU  Case  No.:  29605  SAS  No.: 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  1000  (g/mL)  ML 

Level:  (low/Ttied)  LOW 


%  Moisture:  _  decanted:  (Y/N) - 

Concentrated  Extract  Volume:  1000 (uL) 

Inj  ection  Volume :  1 • 0 (uL) 

GPC  Cleanup:  (Y/N)  N  pH: - 


.  SDG  No. :  00004 

Lab  Sample  ID:  655506 
Lab  File  ID:  GH055506A05 .D 

Date  Received:  11/10/94 

Date  Extracted: 11/18/ 94 
Date  Analyzed:  11/19/94 
Dilution  Factor:  1.0 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


g2-75-9 _ N-Ni  trosodimethylamine - 

110-86-1 - Pyridine - - - - - 

123-63-7 - Paraldehyde__ _ _ _ _ 

97-63-2 _ Ethylmethacrylate - - 

109-06-8 - 2-Picoline _ ^ — - - - 

10595-95-6 . Nitrosomethylethylamine - 

gg_27_3 _ Methyl  Methanesulfonate - 

55-18-5 _ N-Ni  trosodiethyl  amine - 

62-50-0 _ Ethyl  Methanesulfonate - 

108-95-2 - Phenol - - - - 

62-53-3 - Aniline _ _ _ _ — 

111-44-4 _ Bis  (2-chloroethyl)  ether - 

76-01-7 _ Pent  achloroe  thane _ _ 

95-57-8 - 2  -  Chi  orophenol _ _ _ 

541-73-1 _ 1, 3 -Dichlorobenzene _ 

100-44-7 - Benzyl  Chloride _ 

106-46-7 _ 1,4-Dichlorobenzene - 

100-51-6 - Benzyl  Alcohol__ - - 

95_50-i _ 1,2  -Dichlorobenzene_ - 

95-48-7 - 2  -Methylphenol _ _ _ 

39638-32-9 - t)is  {2-Chloroisopropyl)  ether__ 

108-39-4 . 3  -Methylphenol___ - 

106-44-5 - 4  -Me  thylphenol^ _ 

Ql  0-55-2 _ N-Nitrosopyrrolidine - ^ - 

621-64-7 _ N-Ni  troso  -  di  -N-propy  lamine — 

98-86-2 - Acet  ophenone_^ - - 

cq  QQ_2 _ N-Nitrosomorpholine_ - - 

636:21-5 _ o-Toluidine  hydrochloride - 

67-72-1 _ Hexachloroethane^ - - 

98-95-3 _ Nitrobenzene _ _ — 

100-75-4 - N-Nitrosopiperidine - - 

78-59-1 - Isophorone_____ - 

88-75-5 - 2  -Ni  trophenol _ ^ - 


15  U 
20  U 
10  U 
15  U 
45  U 
20  U 
20  U 
15  U 
20  U 
15  |U 
15  U 
20  U 
10  U 
15  U 
10  U 
5  U 
10  U 
20  U 
10  U 
20  U 
15  U 
35  U 
35  U 
15  U 
20  U 
20  U 
10  U 
25  U 
10  U 
10  U 
10  U 
10  U 
5  U 


page  1  of  4 

)ssss^&L 


FORM  I  SV-1 


1C 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


SAMPLE  NO. 


BCB21012 


Lab  Name:  COMPUCHEM  ENV.  CORP. 

Lab  Code:  COMPU  Case  No.:  29605 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  1000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  _  decanted:  (Y/N) 

Concentrated  Extract  Volume:  1000 (uL) 

Inj  ection  Volume :  1.0 (uL) 

GPC  Cleanup:  (Y/N)  N  pH: _ 


Contract:  500639  1 _ _ 

SAS  No. :  SDG  No. :  00004 

Lab  Sample  ID:  655506 
Lab  File  ID:  GH055506A05  .D 

Date  Received:  11/10/94 
Date  Extracted: 11/18/ 94 
Date  Analyzed:  11/19/94 
Dilution  Factor:  1.0 


CONCENTRATION  UNITS: 

C7VS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


105-67-9 - 2, 4-Dimethylphenol 

35 

U 

108-70-3 - 1, 3, 5 -Trichlorobenzene 

5 

U 

98-87-3 - Benzal  chloride 

15 

U 

126-68-1 - 0,0,0-  Tr  ie  thylphosphor  ot  hi  oa 

110 

U 

65-85-0 - Benzoic  Acid 

95 

u 

111-91-1 - Bis(2  -  chloroethoxy )  methane 

15 

U 

120-83-2 - 2, 4-Dichlorophenol 

15 

u 

120-82-1 - 1,2, 4  -Trichlorobenzene 

5 

u 

91-20-3 - Naph  thal  ene 

5 

u 

106-47-8 - 4-Chloroaniline 

5 

u 

87-65-0 - 2,6  -Dichlorophenol 

25 

u 

1888-71-7 - Hexachloropropene 

20 

u 

87-68-3 - Hexachlorobutadiene 

5 

u 

87-61-6 - 1,2, 3 -Trichlorobenzene 

5 

u 

98-07-7 - Benzotrichloride 

5 

u 

924-16-3 - N-Nitroso-di-n-butylamine 

10 

u 

59-50-7 - 4  -  Chloro  -  3  -met  hvlphenol 

10 

u 

94-59-7 - Safrole 

5 

u 

91-57-6 - 2  -Methvlnaphthalene 

10 

u 

90-12-0 - 1  -  Methvlnaphthalene 

15 

u 

77-47-4 - Hexachlorocycl  opent  adiene _ 

25 

u 

95-94-3 - 1,  2, 4, 5-Tetrachlorobenzene _ 

15 

u 

634-90-2 - 1 ,  2 , 3 , 5 -Tetrachlorobenzene 

15 

u 

88-06-2 - 2,4,6  -Trichlorophenol 

25 

u 

95-95-4 - 2,4,5  -  Trichlorophenol 

25 

u 

120-58-1 - Isosafrole 

10 

u 

634-66-2 - 1,2, 3, 4 -Tetrachlorobenzene 

10 

u 

91-58-7 - 2  -  Chlor  onaphthal  ene 

15 

u 

90-13-1 - 1-  Chlor  onaphthal  ene 

25 

u 

88-74-4 - 2-Nitroaniline 

20 

u 

130-15-4 - 1,4  -Napthoquinone 

35 

u 

131-11-3 - Dimethvlphthalate 

10 

u 

99-65-0 - 1,3  -Dinitrobenzene 

15 

u 

page  2  of  4  FORM  I  SV-2 

SAIViPLE  DATA  PACKAGE 
MflENDED  ^ 


SAMPLE  NO. 


SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:  COMPUCHEM  ENV .  CORP.  Contract:  500639 


BCB21012 


Lab  Code:  COMPU  Case  No.:  29605  SAS  No.: 


SDG  No. :  00004 


Matrix:  (soil /water)  WATER 

sample  wc/vol:  1000  (g/mU  ML 

Level :  (low/med)  LOW 

%  Moisture:  _  decanted:  (Y/N) - 

Concentrated  Extract  Volume:  1000 (uL) 


Lab  Sample  ID:  655506 

Lab  File  ID:  GH055506A05  .D 

Date  Received:  11/10/94 

Date  Extracted: 11/18/ 94 

Date  Analyzed:  11/19/94 


Inj  ection  Volume :  1-0 (vL) 


Dilution  Factor :  1.0 


GPC  Cleanup:  (Y/N)  N 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


606-20-2 - 2, 6-Dinipotoluene - 

208-96-8 - Acenaphthylene - - - - - 

99_09-2 _ 3-Nitroaniline_ - - - 

_ Ac©n3phthsii© _ _ _ _ _ _ 

51-28-5--- . 2,4  -Dinitr  ophenol - 

1  no- 02 -7 - 4-Nitrophenol - - - 

608-93-5- . Pent  achlor  obenzene - 

121-14-2 _ 2, 4-Dinitrotoluene - 

132-64-9 . .  .  -Dibenzof  ur  an^ _ 

gT_5Q_8 - 2  -Naphthylamine^ - ^ — - 

ca_90-2 . -2, 3,4, 6  -Tetrachlorophenol - 

-1  "54-32-7 - 1”  Naphthyl  amine^ - - - - 

84-66-2-- . Diethylphthalate - - - 

7005-72-3-------  4 -SlS?Sphenyl  -pneny  letter^ 

1  Qq_t;R-R _ 5-Nitro-o-toluidxne - - 


7005-72-3 - j -  — 

99-55-8 _ 5-Nitro-o  - 1  oluidxne - - 

86-73-7 - Fluorene___^ - - - 

5?4-52-l--------t6-SStro-2^methylphen^^ 

16:30-6: _ N-Nitrosodiphenylamine  ( 1)  __ 

-1  99-.'iq-4 - Diph©nyl3-ttiin©__ - - — _ — - -  - 1 

122-66-7 _ 1.  2-Diphenylhydrazine - 

99.35:4 _ 1,3 , 5-Trinitrobenzene_^ - 

2303-16-4 _ Diallate  (trans  isomer) - 

^9— 4-4-  —  PtlSnS-CSt 

9303-16-4 _ Diallate  (cis  isomer) - 

101-55-3 _ 4  -  Bromopheny  1  -  pheny  1  ©  t  h©r - 

118-74-1 _ H©xachlorobenzene_ — - - - 

60-51-5 - DiTn©tlioat© _ - - - - — 

g2-67-i _ 4  -  AiTniiob  iph©ny  1^^ - - —  — 

87-86-5 _ Pent  achlorophenol — - 

9"5Q50-58-5 - Pronamide _ _ _ _ _ 

82:68-8- _ Pentachloronitrobenzene - 
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form  I  SV-3 


.;-.CKAGE 


15  U 

10  u 

30  U 

10  u 

75  U 
45  U 
10  U 
10  U 
10  U 
20  U 
35  U 
35  U 
15  U 
15  U 
10  U 
30  U 
10  U 
35  U 
45  U 
30  U 
30  U 
15  U 
45  U 
20  U 
20  U 
20  U 
15  U 
15  U 
15  U 
10  U 
55  U 
15  U 
15  U 


1C 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


SAMPLE  NO. 


BCB21012 


Lab  Name:  COMPUCHEM  ENV.  CORP.  Contract: 

Lab  Code:  COMPU  Case  No.:  29605  SAS  No.: 

Matrix:  (soil/water)  WATER 
Sample  wt/vol:  1000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  _  decanted:  (Y/N) _ 

Concentrated  Extract  Volume:  1000 (uL) 

Inj  ection  Volume :  1.0 (uL) 

GPC  Cleanup:  (Y/N)  N  pH: _ 


500639  1 _ 

SDG  No. :  00004 
Lab  Sample  ID:  655506 
Lab  File  ID:  GH055506A05  .D 

Date  Received:  11/10/94 
Date  Extracted: 11/18/94 
Date  Analyzed:  11/19/94 
Dilution  Factor:  1.0 


CONCENTRATION  UNITS : 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


85-01-8 - Phenan  t  hr  ene 

15 

U 

120-12-7 - Anthracene 

15 

U 

9,^-1  A-2 - Di-n  -  bu  t  ylph  t  hal  ate 

15 

U 

56-57-5 - 4-Nitroquinoline-l-oxide 

75 

U 

91-80-5 - Me  thapyr  il  ene 

30 

U 

6055-19-2 - Cycl  opho  sphatnide 

20 

u 

465-73-6 - Isodrin 

15 

u 

206-44-0 - Fluoranthene 

20 

U 

92-87-5 - Benz  idine 

25 

U 

129-00-0 - Pyrene 

10 

u 

140-57-8 - Aramite 

20 

u 

60-11-7 - p-Dimethylaminoazobenzene 

10 

u 

510-15-6 - Chlorobenzilate 

10 

u 

52-85-7 . -Famfur 

65 

u 

85-68-7 - Butvlbenzvlphthalate 

119-93-7 - 3,3'  -Dimethvlbenzidine 

10 

u 

100 

u 

53-96-3 - 2-Acetvlamino  fluorene 

10 

u 

119-90-4 - 3 ,3'  -Dimethoxvbenzidine 

20 

u 

117-81-7 - bis  (2-ethylhexyl)  Phthalate _ 

10 

u 

101-14-4 - 4,4'  -Methylene -bis  (2-chloroa 

15 

u 

91-94-1 - 3,3'  -Dichlorobenzidine 

10 

u 

56-55-3 - Benzo  ( a)  Anthracene 

10 

u 

218-01-9 - Chrysene 

15 

u 

117-84-0 - Di-n-octvlphthalate 

10 

u 

57-97-6 - 7 , 12 -Dimethylbenz  (a)  anthrace 

10 

u 

205-99-2 - Benzo  (b)  fluoranthene 

10 

u 

207-08-9 - Benz o  ( k)  fluoranthene 

20 

u 

50-32-8 - Benzo  { a)  pyrene 

5 

u 

56-49-5 - 3-Me  t  hvl  chol  ant  hrene 

5 

u 

224-42-0 - Dibenzo  (a,  i)  acridine 

10 

u 

193-39-5 - Indeno(l,2,3-c,d)pyrene 

10 

u 

53-70-3 - Dibenzo  ( a ,  h)  anthracene 

10 

u 

191-24-2 - Benzo  (a,  h,  i)perylene 

10 

u 
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FORM  I  SV-4 


SAJVIPLE  DATA  PACKAGE 
AMENDED 


APPENDIX  F;  DATA  VALIDATION  SUMMARIES  AND 

LABORATORY  CHAIN  OF  CUSTODIES 


DATA  VALIDATION  FORM  FOR  VOLATILES 

8240 


VALIDATED  BY: _ 

SAMPLE  DELIVERY  GROUP 


■■H 


I.  1.  V  C 

o  o  u  o 

ac  3  "T 
2  ^  « 
-  O  55 

Is*- 

I  w>  —  X 


OEB  MAnnJXTlVt:  rOR 


H&WMBHeieH! 


■lllll■■■!l!99!9S 


.  u  •*  C 
o  o  t-  o 
X  3 


-5  55 
t  E  *  •" 

lA  —  K 


v-gis 

C  — i  ^ 

^  si 

y- 


OH 


1^11 


&  -a-a-j  i 

-  ol  <N<.  O  '*[ 


DEC  HAJUlATiVn  roix 


BWntART  FORM  I  B  H  A  8 


DATA  VALIDATION  FORM  FOR  SEMI-VOLATILES 

CLP 


UJ  3  2 


tr  <  < 


w  >  v> 


rM  L- 

4 


DATA  VALIDATION  FORM  FOR  SEMI-VOLATILES 

CLP 


SITE  NAME:, _ _ 

VALIDATED  BY: _ _ 

SAMPLE  DELIVERY  GROUP, 


^TeTJAME: - 

VALIDATED  BY;_ 

SAMPLE  DELIVERY  GROUP, 


I 


Kellogg  SI 

Battlecreek,  Michigan 

Inorganic  Data  Validation  by  CLP  Metals 

Sampling  Dates:  June  -  July  1994 


Samples: 

BCA-Bl-0001  BCB-B4-0507  BCC-B2-1012 

BCE-B2-0002  BCF-B3-0507 


BCD-B2-0002 


I.  Sample  Holding  Times:  Acceptable/ All  criteria  met 
Discussion: 

All  samples  analyzed  within  the  6  months  for  metals  (28  days  for  mercury). 

II.  Initial  and  Continuing  Calibration:  Acceptable/ All  criteria  met. 

Discussion 

All  percent  recoveries  were  within  the  appropiate  control  linrits  of  90-1 10%  for  most  metals  (80 
120%  for  mercury). 

ni.  Blank  Analyses:  Acceptable/With  the  following  exceptions 
Qualified  Data:  None 


Discussion: 

Method  blanks  (preparation  blanks  and  inital  and  continuing  claibration  blanlp), 
equipment  rinseates  weTe  Lyzed  at  the  required  frequency.  Lead  w^  ^et^^^^  - 
Vibration  blank  at  2.2  ppb.  There  were  no  associated  lead  detecte  less  Aan  1 1  PP^’  ^-^Ition  blank 
not  added.  Non-detects  were  not  qualified.  Zinc  was  detected  J^l.6  ppm  in  the  P^J^  ^ 
associated  with  BCA-Bl-0001,  BCB-B4-0507,  and  BCE-B2-0002.  There  were  no  associated  zinc  detects 
less  than  8  ppm,  and  qualifiers  were  not  added.  Non-detects  were  not  qualm  . 


IV.  ICP  Interference  Check  Sample  GCS)  Analyses:  Acceptable/All  criteria  met 
Discussion: 

Interference  check  sampels  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run, 
as  required.  All  percent  recoveries  were  within  the  80-120%  recovery  control  imits. 


V.  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 
Discussion: 

Two  laboratory  control  samples  (duplicate  control  samples)  were  analyzed  by  the  laboratory  with 
each  delivery  group.  All  percent  recoveries  were  within  the  control  limit  of  +/-  20%. 


VI.  Matrix  Spike  Sample  analyses  (Percent  Recoveries):  Acceptable/With  the  following  exceptions. 
Discussion: 

Antimony,  arsenic,  lead,  and  thallium  reported  low  recovery  in  the  matrix  spike  for  sample  BCD- 
B2-0002.  The  sample  detects  for  these  metals  were  qualified  "L".  Non-detects  were  qualified  "UL". 
Antimony,  cadmium,  chromium,  selenium,  and  zinc  reported  low  recoveries  in  the  matrix  spike 
associat^  with  BCA-Bl-0001,  BCB-B4-0507,  and  BCE-B2-0002.  Sample  detects  for  these  metals  were 
qualified  "L".  Non-detects  were  qualified  "UL".  Lead  and  selenium  reported  low  recovery  in  the  matrix 
spike  for  sample  BCC-B2-1012  and  BCF-B3-0507.  The  sample  detects  for  these  metals  were  qualified 
"L".  Non-detects  were  qualified  "UL". 


VII.  Duplicate  Sample  Analyses  (Relative  Percent  Differences);  Acceptable/all  criteria  met 
Discussion: 

All  analyses  met  the  appropiate  control  limit. 


VIII  Furnace  AA  Quality  Control  Analyses  (GFAA):  Acceptable/all  criteria  met 
Discussion: 

All  spike  recoveries  met  the  control  limit  of  20% . 


IX.  ICP  Serial  Dilution:  Acceptable/With  the  following  exceptions 

Qualified  Data:  None 
Discussion 

Beryllium,  chromium,  copper,  nickel,  and  zinc  exceeded  the  the  10%  control  limit  for  ICP  serial 
dilution  analysis  for  BCD-B2-0002.  No  sample  detects  were  greater  the  50  times  the  IDL  nad  qualifiers 
were  not  added.  Arsenic,  beryllium,  chromium,  copper,  lead,  nickel,  and  zinc  exceeded  the  10%  control 
limit  for  the  ICP  serial  dilution  analysis  for  BCA-Bl-0001,  BCB-B4-0507,  and  BCE-B2-0002.  No 
sample  detects  were  greater  the  50  times  the  IDL  nad  qualifiers  were  not  added.  Antimony,  chromium, 
copper,  nickel,  and  zinc  exceeded  the  the  10%  control  limit  for  ICP  serial  dilution  analysis  for  BCD-B2- 
0002.  No  sample  detects  were  greater  the  50  times  the  IDL  nad  qualifiers  were  not  added. 


Kellogg  SI 

Battlecreek,  Michigan  w  .u  ^  qoao 

Volatile  Organic  Data  Validation  by  SW-846  Method  8240 

Sampling  Dates;  June  -  July  1994 


Samples; 

BCA-Bl-0001 

BCE-B2-0002 


BCB-B4-0507 

BCF-B3-0507 


BCC-B2-1012 


BCD-B2-0002 


I.  Sample  Holding  Times;  Acceptable/ All  criteria  met 

Discussion; 

All  samples  analyzed  within  14  days. 

11.  GC/MC  Instrument  Performance  Check;  Acceptable/ All  criteria  met 
Discussion; 

Bromofl»orob«.zen=  (BFB)  was  analyzed  a.  d.e  beginning  of  each  12  hour  calibration  period. 
All  samples  were  analyzed  within  12  hours  the  BFB  tune. 

ni.  initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions. 

Qualified  Data; 


Discussion 


All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control 
limit.  Methylene  chloride  and  acetone  had  percent  relative  standard  deviations  (%RSD)  above  the  30% 
control  limit  in  the  initial  calibration  associated  with  all  samples.  Detects  for  methylene  chloride  and 
acetone  were  qualified  "J"  in  all  associated  samples.  All  detects  for  methylene  chloride  and  several 
detects  for  acetone  were  later  qualified  "B"  due  to  blank  contanimation. 

Continuing  calibrations  were  performed  at  the  proper  frequency.  All  RRF  were  above  the  0.05 
control  limit.  Several  continuing  calibrations  reported  compounds  with  response  factor  percent  difference 
(%D)  greater  than  the  maximum  allowable  value  of  +/-  25%.  The  compounds  are  listed  in  the  data 
validation  worksheets.  Qualifiers  were  not  added  for  non-detects. 


rv.  Blank  Analyses;  Acceptable/With  the  following  exceptions 
Qualified  Data 


Compound 

Sample  ID 

Qualifier 

Methylene  chloride 

BCA-Bl-0001 

B 

BCB-B4-0507 

B 

BCC-B2-1012 

B 

BCD-B2-0002 

B 

BCE-B2-0002 

B 

BCF-B3-0507 

B 

Acetone 

BCA-Bl-0001 

B 

BCB-B4-0507 

B 

BCE-B2-0002 

B 

Discussion: 

Method  blanks,  field  blanks,  and  equipment  rinseates  were  analyzed  at  the  required  frequency. 
Methylene  chloride  and  acetone  were  detected  in  both  of  the  method  blanks.  Sample  detects  less  than 
10  times  the  concentration  detected  in  the  associated  method  blank  were  qualified  "B".  Non-detects  and 
sample  detects  greater  than  ten  times  the  associated  blank  concentration  were  not  qualified. 


V.  Surrogate  Recovery;  Acceptable/ All  within  criteria 
Discussion: 

All  surrogate  recoveries  were  within  the  appropriate  control  limits. 

VI.  Matrix  Spike/Matrix  Spike  Duplicate  (MS/MSD)  Sample  Analysis;  Acceptable/.All  criteria  met 


Discussion: 


All  spike  recoveries  (SR)  and  relative  percent  differences  (RPD)  were  within  the  appropriate 
control  limits. 

VII.  Internal  Standards  Area  Performance:  Acceptable/ All  criteria  met 
Discussion: 

All  internal  standards  met  control  criteria  for  retention  times  and  area  counts. 


Kellogg  SI 

Battlecreek,  Michigan 

Semi-volatile  Organic  Data  Validation  by  SW-846  Method  8240 
Sampling  Dates;  June  -  July  1994 

Samples: 

BCA-Bl-0001  BCB-B4-0507  BCC-B2-1012  BCD-B2-0002 

BCE-B2-0002  BCF-B3-0507 


I.  Sample  Holding  Times:  Acceptable/ All  criteria  met 
Discussion: 

All  samples  were  extracted  within  seven  days  and  analyzed  within  40  days. 


II.  GC/MC  Instrument  Performance  Check:  Acceptable/ All  criteria  met 
Discussion: 

Decafluorotriphenylphosphine  (DFTPP)  was  analyzed  at  the  beginning  of  each  12  hour  calibration 
period.  All  samples  were  analyzed  within  12  hours  the  DFTPP  tune. 


ni.  Initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions 
Qualified  Data;  None 
Discussion 

All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control 
limit.  4-chloroaniline,  had  a  percent  relative  standard  deviation  (%RSD)  above  the  30%  control  limit  in 
the  initial  calibration  associated  with  four  samples.  4-chloroaniline  was  not  detected  in  the  associated 
samples  and  qualifiers  were  not  added. 


Continuing  calibrations  were  performed  at  the  proper  frequency.  All  were 
control  limit.  Several  continuing  calibrations  reported  compounds  with  response  factor 
Sd)  greater  than  the  maximum  allowable  value  of  +/-  25%.  THe  compounds  are  listed  in  the  data 

validation  worksheets.  Qualifiers  were  not  added  for  non-detects. 


Blank  Analyses:  Acceptable/With  the  following  exceptions 
Qualified  Data 


1  Compound 

Sample  ID 

Qualifier 

1  Bis(2-Ethylhexyl)phthalate 

BCA-Bl-0001 

B  1 

Discussion; 

Method  blanks,  field  blanks,  and  equipment  SSs 

Bis(2-Ethylhexyl)phthalate  was  detected  in  one  of  the  four  meAod  bla^  at  48  pp  .  P 
than  10  times  the  concentration  detected  in  the  associated  method  blank  were  qualified  • 
and  sample  detects  greater  than  ten  times  the  associated  blank  concentration  were  not  qualified. 


V.  Surrogate  Recovery;  Acceptable/ All  criteria  met 
Discussion; 

All  surrogate  recoveries  were  within  the  appropriate  control  limits. 

VI.  Matrix  Spike/Matrix  Spike  Duplicate  (MS/MSD)  Sample  Analysis;  Acceptable/With  the 
following  exceptions 

Qualified  Data;  None 


Discussion; 


Several  spike  compounds  reported  high 
associated  samples  and  qualifiers  were  not  added, 
appropriate  control  limits. 


recoveries.  The  compounds  were  not  detected  in  the 
All  relative  percent  differences  (RPD)  were  within  the 


VII.  Internal  Standards  Area  Performance;  Acceptable/ All  criteria  met 
Discussion: 

All  internal  standards  met  control  criteria  for  retention  times  and  area  counts. 
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MICHIGAN  DEPARTMENT  OF  NATURAL  RESOURCES 


INTEROFFICE  COMMUNICATION 


June  5,  1995 


Environmental  Response  Division  Staff 

Alan  J.  Howard,  Chief,  Environmental  Response  Division 

Interim  Environmental  Response  Division  Operational  Memorandum  #8, 
Revision  4:  Generic  Residential  Cleanup  Criteria 

THIS  DRAFT,  IITTERIM  OPERATIOHAL  MEMORANDUM  HAS  BEEN 
PREPARED  TO  FACILITATE  IMPLEMENTATION  OF  THE  1995 
AMENDMENTS  TO  PART  201  OF  TEE  NATURAL  RESOURCES  AND 
ENVIRONMENTAL  PROTECTION  ACT,  1994  PA  451  (FORMERLY 
THE  MICHIGAN  ENVIRONMENTAL  RESPONSE  ACT) .  THIS 
OPERATIONAL  MEMORANDUM  WILL  TAKE  EFFECT  OKET  WHEN 
HOUSE  BILL  4596  IS  SIGNED  INTO  LAW.  INTERNAL  REVIEW 
OF  THIS  MOIORANDUM  IS  ON-GOING,  AND  NO  OUTSIDE  REVIEW 
HAS  BEEN  COMPLETED.  THE  CONTENT  OF  THE  MEMORANDUM, 

AND  THE  ATTACHED  CRITERIA,  ARE  SUBJECT  TO  CHANGE  AND 
SHOULD  BE  RELIED  UPON  ONLY  AFTER  CONFIRMATION  WITH 
APPROPRIATE  ERD  STAFF. 

Revision  4  of  this  Operational  Memorandum  reflects  changes  made  as  a  result  of 
two  major  legislative  actions:  (1)  the  incorporation  of  the  Michigan 
Environmental  Response  Act  (MERA) ,  1982  PA  307,  as  amended,  (2)  into  the 
Natural  Resources  and  Environmental  Protection  Code,  1994  PA  451;  and  the  1995 
amendments  to  Part  201  contained  in  (House  Bill  4596] .  Enactment  of  the 
Natural  Resources  and  Environmental  Protection  Act  resulted  in  new  section 
numbers  for  all  of  the  former  MERA,  but  did  not  make  any  substantive  changes 
in  the  law.  [House  Bill  4596]  substantially  amends  Part  201.  Those 
amendments,  particularly  the  changes  in  cleanup  standards,  are  reflected  in 
this  revision  of  Operational  Memorandiuti  #8.  Unless  otherwise  noted.  Section 
references  in  this  memorandum  are  to  Part  201  of  Act  451. 

The  attached  table  lists  generic  residential  cleanup  criteria  which  have  been 
developed  pursuant  to  Sections  20120A(1) (A)  and  (3),  according  to  the  updated 
algorithms  presented  in  this  memo.  This  table  replaces  the  previously  Issued 
list  of  T^e  B  criteria  dated  February  4,  1994.  The  label  of  "Type  B*  has 
been  eliminated  and  the  criteria  are  now  referred  to  as  generic  residential 
criteria.  The  algorithms  as  presented  in  the  administrative  rules  of  the 
Michigan  Environmental  Response  Act,  1982  Public  Act  307,  as  amended,  have 
been  replaced  by  updated  algorithms  which  represent  current  U.S.  Environmental 
Protection  Agency  (EPA)  guidance  and  a  format  consistent  with  the 
industrial/commercial  equations  and  those  used  by  the  Underground  Storage  Tank 
Division  (USTD) . 

The  criteria  were  developed  using  currently  available  toxicological  dataj 
exposure  data,  and  other  data  and  are  subject  to  change  as  new  data  become 
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available  These  criteria  are  presented  in  two  significant  figures;  reference 
doses  and' slope  factors  used  to  generate  the  criteria  were  also  reported  in 
two  significant  figures.  Cleanup  criteria  from  the  attached  table  should  be 
compared  to  analytical  data  presented  in  two  significant  figures,  as  well. 

This  list  presents  noncarcinogens  and  carcinogens  together;  carcinogens  are 
presented  in  bold  and  italics.  Chemicals  beginning  with  nmnbers  (such  as 
1, 1,2-trichloroethane)  are  incorporated  alphabetically  within  the  list. 
Criteria  on  these  lists  should  be  considered  draft;  final  cleanup  criteria 
will  be  confirmed  by  Environmental  Response  Division  (ERD)  toxicologists  and 
approved  as  part  of  a  specific  remedial  action  plan  (RAP) .  Staff^are  reminded 
that  generic  residential  RAPs  must  address  all  elements  required  by  Part  201 
and  the  administrative  rules,  including  those  for  which  specific  criteria  have 
not  been  developed.  Additional  guidance  follows. 


Note  that  in  cases  where  generic  residential  criteria  are  less  than  target 
method  detection  limits  (MDLs)  or  background,  target  MDLs  or  background  levels 
become  the  cleanup  goal.  Generic  residential  criteria  are  not  relevant  in 
these  cases. 


The  table  presents  values  for  the  subrules  that  are  most  often  expected  to  be 
the  controlling  factor  in  determining  soil  cleanup  criteria.  However,  a 
generic  residential  RAP  must  include  rationale  that  supports  the  conclusions 
drawn  from  the  assessment  of  pertinent  pathways  (i.e.,  some  discussion  of  each 
pertinent  pathway  must  be  included  which  assesses  whether  mote  restrictive 
criteria  are  required;  See  R  299.5711(1)  and  R  299.5711(6) . 


TTBM.TH-BA3ED  AMD  AESTHETIC  DRINKINO  WATER  VALPE3 

The  values  in  the  first  column  of  the  table  were  developed  using  the 
residential  groundwater  algorithms  presented  later  in  this  memo  for 
carcinogens  and  noncarcinogens.  The  values  in  the  second  column  of  the  table 
were  established,  where  sufficient  data  are  available,  to  protect  against 
adverse  aesthetic  impacts  of  hazardous  substances  on  groundwater. 

The  most  restrictive  of  the  values  in  the  first  two  columns  of  the  table  is 
the  cleanup  criterion  required  to  satisfy  Section  20120A{4)  of  Part  201. 
However,  where  a  State  Drinking  Water  Standard  has  been  established,  that 
standard  will  override  the  health-based  drinking  water  criteria,  as  indicated 
in  Sec.  20120A(5)  of  Part  201.  A  more  restrictive  aesthetic  criterion  will 
take  precedence  over  the  State  Drinking  Water  Standard.  Note  that  Rule 
299.5709,  referenced  in  Section  20120A(5),  requires  that  aquifer  cleanup 
criteria  take  into  account  adverse  aesthetic  impacts  resulting  from  one  or  a 
combination  of  hazardous  substances.  If  adverse  aesthetic  impacts  remain  when 
health-based  criteria  have  been  achieved,  further  remedial  measures  may  be 
required.  Consult  your  Supervisor  if  you  encounter  such  a  case. 


IMPACTS  OF  GRODNDWATER  CONTAMINANTS  OW  SORFACE  WATER 

The  third  column  in  the  table  lists  values  based  on  calculations  done  by 
Surface  Water  Quality  Division  (SWQD)  in  accordance  with  Rule  323.1057  of  Part 
4  of  Part  31  of  the  Natural  Resources  and  Environmental  Protection  Act,  1994 
PA  451  (formerly  known  as  the  Water  Resources  Commission  Act,  1929,  PA  245,  as 
amended)  or  on  the  National  Toxics  Rule  (NTR;  Federal  Register,  December  22, 
1992.  Vol.  57 (246) : 60848-60923) .  For  use  in  ERD  programs,  the  criterion 
which  protects  surface  water  has  been  termed  the  groundwater  surface  water 
interface  (GSI)  value.  The  final  GSI  value  is  the  more  restrictive  of  the 
Rule  57  value  and  the  NTR  value,  where  both  are  available  (with  the  exception 
of  arsenic  whose  GSI  value  is  the  Rule  57  value  even  though  it  is  greater  than 
the  NTR  value) .  Where  only  one  of  the  two  values  is  available,  that  number 
becomes  the  GSI  value. 
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The  GSI  values  are  the  criteria  used  to  judge  compliance  with  Rule  299.5713. 
GSI  values  are  developed  for  surface  water  which  is  not  used  as  a  drinking 
water  source  and  also  for  surface  water  which  serves  as  a  source  of  drinking 
water.  GSI  values  presented  in  the  list  are  for  surface  waters  not  protected 
as  a  drinking  water  source.  If  the  surface  water  at  a  site  serves  as  a 
drinking  water  source,  contact  an  ERD  toxicologist  to  obtain  the  correct  GSI 
value.  In  cases  where  data  are  inadequate  to  calculate  a  GSI  value,  the  party 
proposing  the  remedial  action  may  generate  the  minimum  data  necessary  to 
propose  a  value  for  Department  review  and  approval. 

Prior  to  passage  of  the  1995  amendments,  a  mixing  zone  was  not  allowed  when 
assessing  the  impact  of  groundwater  venting  to  a  surface  water.  A  mixing  zone 
is  now  allowed  for  venting  groundwater  at  those  sites  where  an  additional  load 
to  the  receiving  stream  of  site-specific  contaminants  is  allowable  and  where 
a  mixing  zone  is  appropriate  for  the  receiving  stream.  If  a  RAP  allows  for 
venting  groundwater,  the  discharge  must  comply  with  requirements  of  Part  31  of 
Act  451  and  the  relevant  rules  promulgated  under  that  Part. 

Demonstration  of  compliance  with  surface  water  requirements  may  be  made  by 
assessing  groundwater  concentrations  at  the  groundwater-surface  water 
interface  or  through  evaluation  of  mixing  zone,  whichever  is  appropriate  for  a 
particular  site.  Predictive  modeling  and  direct  monitoring  are  options  to 
establish  compliance  with  the  GSI  value  at  the  groundwater-surface  water 
interface.  If  the  groundwater-surface  water  interface  is  the  coxt5)liance  point 
for  a  particular  site,  it  is  not  necessary  that  the  GSI  value  be  achieved 
throughout  the  aquifer.  However,  a  remedial  action  plan  which  proposes  to 
meet  the  GSI  value  throughout  the  aquifer  in  lieu  of  monitoring  at  the 
interface  or  modeling  will  be  acceptable. 

Note  that  the  sixth  column  on  the  table  will  show  20  times  the  GSI  values. 

This  value  is  shown  for  ease  of  reference  in  cases  where  soil  is  to  be 
remediated  to  that  level  as  a  source  control  measure.  Rule  299.5711  does  not 
require  that  soil  meet  the  ”20  times  GSI  values",  as  long  as  the  GSI  value  is 
not  exceeded  at  the  appropriate  compliance  point. 

SOIL  CRITERIA  PROTECTIVE  OF  GROUNDWATER 

The  "20X”  values  in  the  table  are  provided  for  convenience  and  are  not 
mandatory  if  leachate  tests  or  other  methods  which  better  represent  in  situ 
conditions  support  the  use  of  a  higher  value  (refer  to  Operational  Memo  #12 
for  guidance  on  appropriate  leachate  methods) •  For  certain  chemicals  which 
strongly  adsorb  to  soil  and  are  known  not  to  leach  at  significant 
concentrations  (i.e.,  PCBs,  carcinogenic  polynuclear  aromatic  hydrocarbons  and 
some  chlorinated  pesticides),  the  direct  contact  value  is  accepted  as  the  soil 
cleanup  criterion  to  protect  groundwater  in  addition  to  the  protection  against 
long-term,  systemic  direct  contact  hazards.  However,  there  are  certain 
situations  (i.e.,  presence  of  solvents  or  collection  of  unfiltered  groundwater 
samples)  which  could  result  in  the  presence  of  these  types  of  materials  in 
groundwater.  These  other  conditions  should  be  evaluated  before  a  chemical  is 
considered  nonmobile  in  soil.  Consult  an  ERD  toxicologist  if  you  think  direct 
contact  values  for  other  contaminants  would  be  protective  of  groundwater  or  if 
you  have  questions  about  conditions  that  could  cause  the  transport  of  a 
nonmobile  contaminant  through  soil. 

SOIL  DIRECT  COKTACT  CRITERIA 

Direct  contact  criteria  only  consider  long-term,  systemic  exposure  from 
ingestion  of  and  dermal  contact  with  contaminated  soil.  Consequently,  there 
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are  other  potential  concerns  that  may  need  to  be  addressed  (see  discussion  of 
issues  not  addressed  by  the  direct  contact  criteria  presented  below) . 


Compliance  with  direct  contact  criteria  are  required  throughout  the  affected 
media  in  the  unlimited  residential  land  use  category,  but  exposure  controls 
and  land  use  restrictions  may  be  employed  to  prevent  exposures  to  more  highly 
contaminated  soils  at  depth  under  the  limited  residential  land  use  category. 

Average  on-site  soil  concentrations,  represented  as  a  95%  upper  confidence 
level  (UCL)  on  the  arithmetic  mean,  may  be  used  to  determine  compliance  with 
the  soil  direct  contact  value.  On-site  95%  UCLs  should,  however,  reasonably 
represent  the  areas  over  which  exposures  are  expected  to  occur.  Typxcally, 
the  exposure  area  for  a  residential  property  is  approximately  one-barter  acre 
in  size.  Refer  to  EPA  guidance  on  how  to  appropriately  calculate  the  95%  UCL 

(EPA,  1992a)  . 


Issues  Not  Addressed  by  the  Direct  Contact  Criteria 

Inhalation:  All  RAPs  must  document  that  they  are  protective  of  the  public 

health,  safety  and  welfare  and  the  environment.  As  a  result,  they  raub- 
contain  some  discussion  of  potential  inhalation  risks,  and  whether  inhalation 
(i.e.  exposure  through  volatile  or  particulate  contaminant  emission)  is  a 
pertinent  pathway  for  human  exposure  at  the  site  in  question.  The  dir^t 
contact  criteria  do  not  address  and  are  not  applicable  for  the  inhalation 
pathway  because  they  do  not  incorporate  potential  inhalation  effects,  long- 
term  or  acute,  of  hazardous  substances  in  soil. 

Chemical  characteristics  which  are  pertinent  to  this  discussion  inclu^ 
pressure  and/or  Henry's  Law  constant,  the  potential  to  cause  cancer  via  the 
inhalation  route,  the  potential  to  cause  irritation  of  respiratory  tissue  and 
special  characteristics  which  may  make  a  contaminant  an  inhalation  hazard 
(e.g.,  friable  asbestos).  The  RAP  should  indicate  whether  any  materials  with 
these  characteristics  are  present.  If  such  materials  are  present,  it  may  e 
necessary  to  conduct  a  risk  assessment  of  the  inhalation  pathway  to  determine 
if  lower  cleanup  criteria  are  required  for  protection  of  human  health. 

Consult  an  ERD  toxicologist  for  guidance.  If  no  significant  inhalation  risk 
exists,  criteria  and/or  exposure  control  measures  which  are  protective  f^ 
other  routes  of  exposure  will  be  deemed  protective  for  the  inhalation  pathway 
and  a  narrative  assessment  for  the  inhalation  pathway  will  be  sufficient. 


Dermal  Toxicity:  The  direct  contact  soil  equation  does  not  address  acute 

skin  toxicity  or  skin  sensitization.  These  concerns  may  have  to  be  addrewed 
before  chemicals  with  skin  toxicity  or  sensitization  characteristics  can  be 
left  in  place  at  the  direct  contact  value.  Contact  an  ERD  toxicologist  for 
guidance . 

Ecological  Concerns:  RAPs  must  also  address  ecological  concerns.  The  ^ 
should  include  a  description  of  the  physical  setting  of  the  site,  including 
any  natural  resources  which  could  be  affected  by  the  release (s)  addtMse  n 
the  plan.  In  general,  potential  ecological  impacts  are  defined  as  adverse 
impacts  on  a  community  or  a  population  of  organisms  rather  than  on 
individual  who  is  the  focus  of  a  hviman  health  risk  assessment.  An  ecological 
risk  assessment  will  be  required  only  if  there  is  a  "sensitive  environmental 
resource"  present  at  or  near  the  site,  or  if  there  are  other  special 
circumstances  such  as  concern  for  persistent  or  bioaccumulative  hazardous 
substances,  which  may  adversely  effect  the  food  chain,  or  a  physical  fMtur* 
that  would  attract  wildlife  to  the  site  (e.g.,  migratory  waterfowl  habitat). 
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Professional  judgment  must  be  used  to  determine  whether  it  is  likely  that 
criteria  more  restrictive  than  those  required  to  protect  public  health,  or 
those  required  pursuant  to  other  applicable  regulations  (e.g,, 
groundwater/surface  water  interface  criteria) ,  are  necessary  to  protect 
natural  resources  at  or  near  the  site.  If  ERD  staff  believe  that  there  is  a 
need  for  an  ecological  assessment,  this  should  be  reviewed  with  your 
supervisor  and  other  technical  experts  as  appropriate.  Ecological  risk 
assessments  will  be  the  exception  rather  than  the-  rule. 

TARGET  METHOD  DETECTION  LIMITS 

The  table  also  includes  the  target  method  detection  limits  (MDLs)  for  each 
hazardous  substance,  where  one  has  been  determined.  These  target  MDLs  are 
taken  from  Operational  Memorandum  #6,  revision  4  and  are  provided  to  allow  for 
convenient  comparison  between  generic  residential  criteria  and  target  MDLs. 
Consult  Operational  Memorandum  #6  for  a  full  description  of  the  use  of  target 
MDLs  and  proper  methods  for  analysis. 

The  use  of  particular  methods  and  detection  limits  listed  in  Operational 
Memorandum  #6  are  not  mandatory.  Other  methods  or  detection  limits  may  be 
approved  as  part  of  a  site-specific  RAP. 

These  target  MDLs  are  applicable  to  environmental  investigations  and 
monitoring  performed  pursuant  to  Part  201  response  activities.  These 
detection  limits  may  not  be  applicable  to  environmental  monitoring  activities 
performed  pursuant  to  other  Parts  of  Act  451  or  environmental  statutes. 
Facilities  subject  to  regulation  under  other  environmental  statutes  should 
consult  with  the  appropriate  DNR  Division  for  further  information  regarding 
appropriate  analytical  detection  limits. 


GENERIC  RESIDENTIAL  ALGORITHMS 

RESIDENTIAL  GROUNDWATER  ALGORITHMS: 

CARCINOGENS : 

Cdw  =  10“^  X  BW  X  AT  X  CF 

SF  X  EF  X  ED  X  IR<iw 


where,  C^w  (risk-based  drinking  water 

concentration) 

10’^  cancer  risk 
BW  (body  weight) 

AT  (averaging  time  in  days) 

CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d*^) 
EF  (exposure  frequency) 

ED  (exposure  duration) 

IRdw  (drinking  water  ingestion  rate) 


=  in  ug/1  (ppb) 

=  acceptable  risk 
=*  70  kg 

=»  25,550  days  (70  x  365) 
=■  1000  ug/mg 
=  chemical-specific 
=  350  d/yr 
«  30  yr 
»  2  liter/day 
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NONCARCINOGENS; 


=  HO  X  RfD  X  BW  X  AT  X  RSC  x  CF 
EF  X  ED  X  IRdw 


where, 


Cdw  (risk-based  drinking  water 
concentration ) 

HQ  (hazard  quotient) 

RfD  (oral  reference  dose,  mg/kg/d) 
BW  (body  weight) 

AT  (averaging  time) 

RSC  (relative  source  contribution) 
CF  (conversion  factor) 

EF  (exposure  frequency) 

ED  (exposure  duration) 

IRdw  (drinking  water  ingestion  rate) 


*  in  ug/1  (ppb) 

=  1. 

=  chemical-specific 

=  70  kg 

=  10,950  days  (30  x  365) 

=  0.2 

a  1000  ug/mg 
=  350  d/yr 
a  30  yr 
a  2  liter/day 


RESIDENTIAL  DIRECT  CONTACT  SOIL  CRITERION  ALGORITHMS; 


CARCINOGENS : 


_ 10*^  x  AT  X  CF  _ _ 

SF  X  FC  X  [  (EFi  X  IF  x  AEi)  +  (EF^  X  DF  X  AE<i)  1 


where. 


C,  (risk-based  soil  concentration) 

10**  cancer  risk 
AT  (averaging  time) 

CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d*  ) 

FC  (fraction  of  soil  contaminated) 

EFi  (ingestion  exposure  frequency) 

EFd  (dermal  exposure  frequency) 

IF  (age-adjusted  soil  ingestion  factor) 
AEi  (ingestion  absorption  efficiency) 

DF  (age-adjusted  soil  dermal  factor) 

AEd  (dermal  absorption  efficiency) 


a  ug/kg  (ppb) 
a  acceptable  risk 
a  25,550  days  (70  x  365) 
a  lE+9  ug/kg 

a  chemical-specific 
-  1 

a  350  d/yr 
a  245  d/yr 
a  114  mg-yr/kg-d* 
a  (see  text) 
a  2442  mg-yr/kg-d** 
a  (see  text) 


NONCARCINOGENS : 


_ HQ  X  RfD  X  AT  X  CF _ 

FC  X  (  (EFi  X  IF  X  AEi)  +  (EFd  x  DF  x  AEd)] 


where. 


C*  (risk-based  soil  concentration) 

HQ  (hazard  quotient) 

RfD  (oral  reference  dose,  mg/kg/d) 

AT  (averaging  time) 

CF  (conversion  factor) 

FC  (fraction  soil  contaminated) 

EFi  (ingestion  exposure  frequency) 

EFd  (dermal  exposure  frequency) 

IF  ( age— ad j us ted  soil  ingestion  factor) 
AEi  (ingestion  absorption  efficiency) 

DF  ( age-ad] usted  soil  dermal  factor) 

AEd  (dermal  absorption  efficiency) 


a  ug/kg  (ppb) 

=  1 

a  cheanical-specific 

a  10,950  days  (30  x  365) 
a  ie+9  ug/kg 
=  1 

a  350  d/yr 
a  245  d/yt 
»  114  mg-yr/kg-d* 
a  (see  text) 
a  2442  mg-yr/kg-d** 
a  (see  text) 
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*  IFsoii/ag«*adj .  ”  ^^soil/aqe  ^  ^Dage  X^S  ^  ^^soil/aqo  7-31  X  EDg 

-  n-  - 


where,  IRsoii/aqe  1-6  (soil  ingestion  rate) 

ED»g,  1-6  (exposure  duration) 

BWage  1-6  (body  weight) 

IRsoii/aqe  7-31  (soil  ingestion  rate) 
EDage  7-31  (exposure  duration) 

BWag,  7-31  (body  weight) 


=200  mg/day 
=  6  years 
=  15  kg 
-  100  mg/d 
=  24  yr 
=  70  kg 


DFsoil/4q«-adj .  ®  ^ 


where^  SA^ge  (skin  surface  area) 

AF  (soil  adherence  factor) 
EDaqa  1-6  (exposure  duration) 
BWage  1-6  (body  weight) 

SAage  7-3X  (skin  surface  area) 
AF  (soil  adherence  factor) 
EDag«  7-31  (exposure  duration) 
BWag,  7-31  (body  weight) 


=*  1820  cm^/day 
=  1.0  mg/cm^ 

=  6  years 
=  15  kg 
=  5000  cm^/day 
=  1.0  mg/cm^ 

*  24  yr 
=»  70  kg 


The  residential  equations  yield  values  which  represent  concentrations  of 
contaminants  in  water  in  units  of  micrograitis  per  liter  (ug/1)  and  in  soil 
in  units  of  micrograms  per  kilogram  (ug/kg) ,  or  parts  per  billion  (ppb) .  To 
convert  to  units  of  parts  per  million  or  milligrams  per  liter  (mg/1)  in  water 
and  milligrams  per  kilogram  (mg/kg)  in  soil,  divide  by  1^000. 

All  exposure  assumptions  represent • current  EPA  guidance.  The  selection  of  an 
appropriate  averaging  time  (AT)  is  dependent  upon  the  type  of  toxic  effect 
being  evaluated.  AT  represents  the  number  of  days  over  which  the  exposure  is 
averaged.  When  evaluating  long-term  exposure  to  noncarcinogenic  compounds, 
exposures  are  calculated  by  averaging  over  the  period  of  exposure  (i.e., 
subchronic  or  chronic  exposures).  For  carcinogenic  compounds,  exposures  are 
calculated  by  prorating  the  total  cumulative  dose  over  a  lifetime  (also  called 
lifetime  average  daily  dose) .  The  approach  for  carcinogens  is  based  on  the 
assumption  that  a  high  dose  of  a  carcinogen  received  over  a  short  period  of 
tome  is  equivalent  to  a  corresponding  low  dose  spread  over  a  lifetime.  The 
averaging  time  for  carcinogens  is  25,550  days  (70  years  x  365  days)  and  10,950 
days  (30  years  x  365  days)  for  noncarcinogens. 

The  acceptable  level  of  risk  for  carcinogens  has  been  changed  from  one  in  one 
million  (10*®)  to  one  in  one  hundred  thousand  (10*^)  .  All  criteria  for 
carcinogens  have  been  changed  appropriately.  The  acceptable  hazard  quotient 
(HQ)  for  noncarcinogens  has  always  been  1,  although  this  parameter  was  not 
explicitly  presented  in  the  previous  MERA  equations.  The  HQ  is  the  ratio  of  a 
single  substance's  exposure  level  over  a  specified  time  period  to  a  reference 
dose  for  that  substance  derived  from  a  similar  exposure  period.  An  HQ  of  1 
indicates  that  an  exposure  level  greater  than  the  reference  dose  is 
unacceptable. 

The  relative  source  contribution  factor  (RSC)  of  20%  remains  a  parameter 
within  the  equations  for  groundwater  criteria  for  noncarcinogens  to  maintain 
consistency  with  the  EPA  and  State  of  Michigan  in  their  development  of 
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additional  discussion  on  the  RSC,  see  Operational  Memo  #14.) 

mw  r,n  nf  30  vears  represents  a  national  upper-bound  time  (90th 

The  exposure  duration  or  ju  yeats  of  '^50 

percentile!  at  is  erased  to  drinking 

^Srr”;“h2r  SSS'  if  aJ^J^e^  tjt  people  spend  approxin^tely  15  days  per 
vtf  aif  from  their  homes  for  vacations  or  other  reasons.  T»o  separate  EF 
vfSef^efsed  for  ekposure  to  soil,  each  specific  to  the  ingestion  and 
dermal  routes  of  exposure. 

For  ingestion  of  soil,  EPA  guidance  ("Standard  Default  Exposure  Factors"  OSWER 
Lrective:  9285.6-03,  March  25,  1991)  recommends  a  daily  intake  «te  of 
ma/dav  for  children  aged  1-6  years  and  100  mg/day  for  all  others.  These 
intake  values  are  believed  to  represent  upper-bound  estimates  of  average  soil 

ingestion  rates. 

The  EPA- recommended  soil  ingestion  rates  account  for 

soils  and  indoor  dust.  The  values  are  derived  ^  fSf's 

studies  which  estimate  the  amount  of  soil  ingested  throughout  a  day 
activities.  AS  such,  the  intake  rates  are  not  event-specific  (i.e.  the  rates 
do  not  represent  the  amount  of  soil  ingested  during 

suggest  tLt  up  to  80%  of  indoor  dust  consists  of  ”^^The«fore, 

beS  brought  into  a  residence  by  air  deposition  ' 

it  may  not  be  assumed  that  ingestion  of  contaminated  soil  is  entirely 
precluded  by  climatic  conditions  such  as  snow  cover. 

There  is  no  currently  available  method  for  ij^tic 

contribution  of  soil  vs.  dust  to  the  daily  total,  or  the  effect  of  cliiMti 

"fflouafn  the  rat.  »f  acil  ingeatloh.  Therefore,  a 

exposure  is  assumed  and  the  appropriate  EF  value  for  ingest! 

for  the  residential  soil  direct  contact  criterion  is  350  days  per  year. 

The  EPA  recommends  that  local  weather  conditions  such  It 

considered  in  determining  the  appropriate  EF  for  de^l 
is  assumed  that  Michigan  winters  last  for  4  months  (120 

unavailable  for  contact.  Therefore,  the  EF  for  de^l  contact  ^^^h  soil  for 
the  residential  soil  direct  contact  criterion  is  245  days  per  year  (365 

Ingestion  and  dermal  contact  rates  within  the  direct 

equation  are  adjusted  to  account  for  both  children  and  I 

that  during  the  30  year  exposure  period,  6  years  xs  spent  as  a  ,  ,  , ^ 

ingests  more  soil/day  and  the  remaining  24  years  is  spent  as  a  child/ adul 

i"^n“hrn,s  eoil/Ly.  The  age-.dlueted  eppreedh  “« 

development  of  the  Type  B  soil  direct  contact  VIgi? 

calculations  were  different)  and  is  recommended  by  EPA  (EPA,  1991). 

The  skin  surface  area  for  child  and  adult  receptors 
factor  is  equal  to  25  percent  of  the  50th  percentile  of  total 
area  for  the  respective  age  group  (EPA,  1992b).  «*P?*^‘* 

expected  to  occur  on  the  hands,  a^,  legs,  neck  and  head,  accounting 
approximately  25%  of  the  total  skin  surface  area. 

The  absorption  efficiencies  are  the  same  as  those  used  ^Sicable 

chemical-specific  data  are  not  available,  the  absorption  efficiency  applicable 
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to  ingestion  (AEt)  shall  be  either  100%  for  volatile  organic  chemicals  or  50% 
for  other  organic  chemicals,  polychlorinated  biphenyls,  pesticides,  or 
inorganic  parameters.  When  chemical-specific  data  are  not  available,  the 
absorption  efficiency  applicable  to  dermal  contact  (AE^)  shall  be  either  10% 
for  a  volatile  organic  chemical  or  1%  for  other  organic  chemicals, 
polychlorinated  biphenyls,  pesticides,  or  inorganic  parameters. 

This  memo  is  intended  to  provide  guidance  to  Division  staff  to  foster 
consistent  application  of  Part  201  of  the  Natural  Resources  and  Environmental 
Protection  Act,  1994  PA  451  and  associated  Administrative  Rules.  This 
document  is  not  intended  to  convey  any  rights  to  any  parties  nor  create  any 
duties  or  responsibilities  under  law.  This  document  and  matters  addressed 
herein  are  subject  to  revision. 

Questions  about  values  in  the  attached  table  should  be  directed  to  one  of  the 
ERD  toxicologists:  Christine  Flaga,  telephone  517-373-0160,  Jeffrey  Crum, 
telephone  517-335-3092,  or  Linda  Larsen,  telephone  517-335-3161.  Other 
questions  about  this  memorandum  should  be  directed  to  District  Supervisors. 

Attachment 
rev.  4 
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PART  201  OF  THE  NATURAL  RESOURCES  AND  ENVIRONMENTAL  PROTECTION  ACT,  1994 

PA  451 

GENERIC  RESIDENTIAL  CLEANUP  CRITERIA  FOR  GROUNDWATER  AND  SOIL 

(Revision  4) 

>sidential  criteria  were  calculated  using  currently  available  toxicological  data.  These  criteria  may  change  as  new  toxicity  data  become 
.available.  They  are  not  necessarily  final  cleanup  standards.  Please  read  the  attached  introduction  for  details.  Carcinogenic  chemicals 
are  shown  in  bold  italics.  All  values  are  expressed  in  units  of  parts  per  billion  (ppb);  ug/l  in  water  and  ug/kg  in  soil.  Scientific  notation  is 
represented  by  E-*-  or  E-  a  value,  for  example  2x10*  is  reported  as  2E-^6.  Please  refer  to  Operational  Memorandum  #6  for  additional 
information  concerning  analytical  methods  and  method  detection  limits. 


GROUNDWATER  (ppb:ug/l) 

SOIL  (ppb:ug/kg) 

- 

Chemical 

HeaNtv 

Baaed 

Drinking 

Water 

Value 

iiii 

GSi 

Vakia 

Target 
Method 
Detection 
Limit  In 
Water 

■lii 

20XGSI 

Value 

Direct 

Contact 

Value 

Target 
Method 
Detection 
Limit  in 

Soil 

Ac«naphthm 

1.300 

NA 

3.8 

5 

26.000 

76 

7.6E+7 

330 

Acanaphthytsfw 

26 

NA 

{B> 

5 

520 

(B) 

1.5E46 

330 

Ac8taktohyd« 

950 

NA 

(B) 

500 

19.000 

(B) 

1.4E4.7 

2.500 

Aotbcndd 

4.200 

NA 

(B) 

18.000 

84,000 

(B) 

6.3E^7 

9.0£^ 

Aettorw 

730 

NA 

25.000 

100 

15,000 

B.QE^ 

1.1E-I-7 

100 

Actttbnitrte 

140 

NA 

810 

2.800 

16.000 

2.1  E+6 

100 

*  — 

ACftNMn 

120 

NA 

2.5 

2.400 

50 

1.8E46 

10 

AaylanM^ 

0.19 

NA 

9.1 

3.8 

180 

2.200 

5 

Acrylic  acki 

3.900 

NA 

(B) 

NA 

78,000 

(B) 

5.8E+7 

NA 

rykmitrih 

1.6 

NA 

2.2 

1 

32 

44 

4,700 

10 

AkieMor 

2{C} 

NA 

48 

1 

40 

960 

1.2E+5 

20 

Aldicarb 

3{C} 

NA 

m 

2 

60 

(B) 

4.2E*^ 

50 

Aldicarb  sulfoxide 

4{C} 

NA 

(B) 

2 

80 

tB) 

5.5E-^ 

50 

Aldicarb  suifona 

2(C) 

NA 

(B) 

2 

40 

(B) 

4.6E+5 

SO 

AIMn 

0.05 

NA 

0.0014 

0.01 

(E) 

(E) 

580 

20 

AkjmirHim 

ID 

S0{A.F) 

{B> 

100 

1.000 

{B) 

ID 

700 

Ammonia 

ID{P) 

NA 

20(D) 

50 

ID{P) 

400 

I0{P) 

1.000 

Anmrn 

150 

NA 

4 

20 

3.000 

80 

1.7E+6 

1,700 

Anthracene 

7.300 

NA 

5 

1.5E45 

Z2E^ 

4.2E^ 

330 

Antimony 

6{A.C} 

NA 

50(A) 

5 

120(A) 

1,000 

1.5E+5 

500 

Afsenfe 

50  (A.C) 

NA 

11  {A) 

5 

1r000{A} 

220  {A} 

5.500(A) 

100 

Atmkm 

3{C} 

NA 

7.8 

1 

60 

160 

46.000 

50 

Aioimtitm 

7.7 

NA 

{B} 

NA 

150 

{B) 

90.000 

NA 

Barium 

2,000  {A, C) 

NA 

630  {A.D} 

200 

40.000  (A) 

13.000  {A} 

3.oe^7 

1,000 

BeriMne 

5{C) 

NA 

53 

5 

100 

1.100 

88,000 

10 

aenzKiine 

0.0037 

NA 

0.0054 

50 

0.074 

0.11 

43 

1.000 

flenioftfafitfifaceite  (Q) 

1.2 

NA 

0.31 

5 

(E) 

(E) 

14,000 

330 

B^xo(b)1luonnttmm  {0} 

1.2 

NA 

0.31 

5 

(E) 

(E) 

14.000 

330 

Bmao(k)1luonmthmm  (0} 

12 

NA 

0.31 

5 

<E} 

(E) 

1.46*^ 

330 

*uo(g,h,i)pefylene 

26 

NA 

{B) 

5 

(E) 

(E) 

1.5E46 

330 

1 
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GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 


GROUNDWATER  (ppb:ug/l) 


REVISION  4 1 


SOIL  (ppb:ug/kg) 


Chamicai 


Dtfgoic  acid 
Banzyi  aloohoi 

BmayiehtoM0 _ 


aaryMuat 

Bla<2-cWoroathQa(y)aihana 

bka-CNofO9thy0Htmr 

Boron 


Bfomobanzana 

Brtmfodkhkmtmrnanm 

Bnmofom 


fvButanoi 


2-ButanQna  (MEK) 
n-Butyl  acatata 
t-Butyl  alcohol 
Butyl  banzyl  phthalata 
Cadmkjm 


Camphana 
Caprotectam 
Carbaryl 
CartMfuran 
Carton  dtaumda{R} 


Cartan  latacMofMa 

CMontena 

^rnonoa 

Chlorobanzana 

ChlorDallMna 


2-Chloroathyl  vinyl  athar 

Chhnionm 

CMoromatfiana 

4-onion>^MTwcfiyipn9n^ 

bata^hlororaphthalana 


2-Chloropharwi 
0  Chkantolijana 
Chlorpyhfoa 
Chromium  (III)  (1) 
I  Chromium  (VI)  (0 


Baaad 

Drinidna 

Watar 

Vakia 


0.2(C) 

32,000 

10.000 


Aaathattc 

Drinidna 

Watar 

Vakia 


Targat 
Mathod 
Oataction 
Limit  in 
Watar 


2QX 

Drinidna 

Watar 

Vakia 

20XGSI 

VahM 

Diract 

Contact 

Vakia 

- 1 

Targat 
Mathod 
Oataction 
Limit  In 

So« 

(E) 

(E) 

1,400 

330 

6.4E>5 

(B) 

1E+9(G) 

3.300 

ZOE-^S 

440 

1,300 

100 

{B> 

15,000 

200 

4{C} 

NA 

(B) 

1 

80 

{B> 

Z300 

ID 

NA 

{B} 

6 

ID 

{B> 

ID 

0.77 

NA 

4.2 

5 

IS 

84 

Z300 

e{C) 

NA 

59 

6 

{E) 

(E) 

7.0E-^ 

440  <A} 

NA 

(B) 

300 

8,800  (A) 

(B) 

Z5E^7 

100  (C.S) 
100  (C.S) 
10 
950 


13.000 

550 

3.900 

1.200 

5{A.C} 


ID 

5.800 

700 

40(C) 

800 


5(C) 

2(C) 

ID 

100(C) 

220 


ID 

100  (C.S) 
66 
150 
1.800 


45 

150 

22 

100{A.C.J} 

,100(A.C.J) 


NA 

NA 

NA 

NA 

NA 


NA 

NA 

NA 

NA 

NA _ 


NA 

NA 

NA 

NA 

NA 


NA 

NA 

2.5E^5 

NA 

NA 


NA 

NA 

NA 

NA 

NA 


NA 

NA 

NA 

NA 

NA 


(B) 

24 

66 

11 

(B) _ 


7.200 

40 

8,300 

(B) 

0.64  (A.D) 


(B) 

(B) 

(B) 

1.6 

(B) 


21 

0.00063 

(B) 

71 

(B) 


(B) 
80 
(B) 
4.4 
(B) 


10 

(B) 

0.002 
77{A.D} 
7.3  (A) 


ZOOO(S} 

ZOOOIS) 

200 

19.000 


100 

(E) 

5.0E^6 

ZOOO 

4.400 


ID 

41.000 

3.2E^5 

1.5E45 

1.4E+7 


Z6E-»6 

1,4E>5 

ZOE+6 

11.000 

800 

8.3E46 

78,000 

1.7E+5 

5.9E+7 

24.000 

{B) 

6.8E^7 

100  (A> 

13(A) 

Z1E^5 

10 

(B) 

10 

1.2E+5 

(B) 

3.4£^ 

14.000 

(B) 

4.1  E+7 

800 

32 

5.5E<^ 

16.000 

(Bl 

1.2E+7 

20.000 

7.600 

ID 

Z1E46 

6.7E+6 


10 

(B) 

10 

ZOOO(S) 

1.600 

4.2£^ 

1.300 

(B) 

Z0E-»5 

3.000 

86 

Z2E46 

36,000 

(B) 

Z7E^7 

900 

200 

6.0E<»5 

3.000 

(B) 

22E*9 

440 

0.04 

1.3E4B 

Z000{A) 

1,500  (A) 

6.3E«8 

Z000(A> 

ISO  (A) 

ZOE^ 

2 
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GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 


GROUNDWATER  (ppb:ug/l) 

Chemical 

Health- 

Bittd 

Drinking 

Water 

Value 

liii 

QSI 

Value 

Target 
Method 
Detection 
Limit  in 
Water 

20X 

Drinking 

Water 

Value 

Chry99n9{Q} 

120 

NA 

0.31 

5 

{E) 

Cobalt 

37 

NA 

(B) 

10 

740 

Coppv 

1.400(A) 

1,000 

18  (A,D) 

25 

20.000 

Cyanaikm 

1.5 

NA 

4.7 

10 

30 

Cyanida  {R} 

200  {C} 

NA 

5.2 

20 

4,000 

Cyclohaxanona 

33,000 

NA 

(B) 

50 

6.6E^ 

DactM 

73 

NA 

(B) 

1 

1,500 

Dalapon 

200  {C} 

NA 

(B) 

10 

4,000 

4-4'-000 

3.5 

NA 

0.0084 

0.02 

{£} 

4^*-DDe 

2.5 

NA 

0.0059 

0.02 

(E) 

4^'-DOT 

2.5 

NA 

0.00023 

0.02 

{E} 

Decabromodtphanyl  ether 

73 

NA 

{B) 

10 

1,500 

D(-rvbutyl  phthalata 

880 

NA 

12,000 

5 

18,000 

400  {C} 

NA 

(B) 

5 

8,000 

Di-rvoctyl  phthaMa 

130 

NA 

{B> 

5 

2,600 

Diacetone  alcohol 

ID 

NA 

(B) 

NA 

ID 

Diazinon 

1.3 

NA 

0.002 

0.5 

26 

>efizo(a,/ijantfiracewe  (Q) 

0.12 

NA 

0.31 

5 

(E) 

Oibenzofuran 

ID 

NA 

(B) 

5 

ID 

O/bromoc/fforometfiane 

100  {C.S} 

NA 

29 

1 

2,000 

Dibromomethane 

80 

NA 

(B) 

5 

1.600 

1 ,2>Dichlorobenzene 

600  {C} 

NA 

7 

1 

1Z000 

1 ,3-Dichlorobenzene 

600  (0 

NA 

180 

1 

12,000 

td-Ote/iforobenzane 

75  (C) 

NA 

15 

1 

1,500 

X3*-Dfcliforo6enzMyir># 

1.9 

NA 

0.063 

20 

38 

Dichlorodifluoromethane 

1,700 

NA 

(B) 

1 

34,000 

1.1-Dichloroethane 

880 

NA 

(B) 

1 

18,000 

1,2^0hhSof09ihmm 

S{C} 

NA 

560 

1 

100 

1,1-Dichloroethylene 

7(C) 

NA 

32 

1 

140 

cta-1 ,2-Dichioroethylene 

70(C) 

NA 

(B) 

1 

1,400 

trana-l  ,2-Dichloroelhylene 

100(C) 

NA 

300 

2,000 

2,6-Dichloro-4<nitroaniline 

2,200 

NA 

(B) 

44,000 

2.4-DichlorDphenol 

73 

NA 

34(0} 

HH 

1,500 

2t4-DichlorDphenoa(yacettc  add 

70(C) 

NA 

47 

10 

1,400 

lil-Dlehlonpropaim 

5(C) 

NA 

64 

1 

100 

1,3-Olehlonproptim  (Jf 

4.7 

NA 

3 

1 

96 

OfcMorovos 

2.9 

NA 

(B) 

0.1 

58 

~>ydoht)(ylphthalato 

ID 

NA 

(B) 

5 

ID 

SOIL  (ppb;ug/kg) 

20XGS1 

Value 

Direct 

Contact 

Value 

Target 
Method 
Detection 
Limit  in 

Soil 

(E) 

1,4e>6 

330 

{B) 

2.1  £46 

500 

360(A) 

1.6E47 

1,000 

94 

17,000 

500 

100 

9.3E46 

500 

(B) 

5.0E48 

100 

(B) 

4.2E46 

20 

(B) 

9.3E46 

100 

(E) 

41,000 

20 

(E) 

29,000 

20 

{E> 

29,000 

20 

{B} 

4.2E46 

100 

ZAE^ 

5.1  £+7 

330 

(B) 

Z1E46 

330 

(B) 

7.6E46 

330 

{B> 

iD 

NA 

0.04 

76,000 

10 

(E) 

1,400 

330 

{B> 

ID 

330 

580 

31,000 

10 

(B) 

4.6E46 

10 

140 

9.4846 

10 

3,600 

9.4E46 

10 

300 

1.1  E45 

10 

1.3 

5,700 

ZOOO 

{B} 

Z5E47 

10 

{B) 

1.3E47 

10 

11,000 

28,000 

10 

640 

1.1E45 

10 

(B) 

1ZE46 

10 

6,000 

1.9E46 

10 

{B} 

1.3E48 

0.1 

680 

4.2E46 

330 

940 

4.2E46 

200 

1,300 

38,000 

10 

60 

14,000 

10 

W 

34,000 

SO 

(B) 

ID 

330 

GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 


groundwater  (ppb:ugyi) 


DMhoxynwthm 
OMhyltthtr 
DMtvyfpMhalito 
DMhytm  glycol  monob^ 


Diiiopropytamino 
DbmthylpMhMo 
N,N«Dim<thyl«colifnldt 
N,N*^litwttiytaniUrw 
DkTwthylfbrmamkto  _ _ 


2.4- Oimelhylphonol 
2.6-Oimtthyiphenoi 

3.4- Oimothy(phenol 
DimilhytoutfGobdo 
2,44)MtFOioiu9n9 


DinoMb 

1,4'Olmm 

Diquift 

Endooutfan  {J} 
EndotbaH 


Endtin 

Epichtonhydrin 
Ethanol 
Ethyl  acatata 
1 -Elhyl-2-fnathylbanzana 


Ethylbanzana 
Elhyhfm  dibnmddm 
Ethylana  glycol 
Ethylana  glycol  acatata 
Ethylana  glycol  monobutyl 


Fhioranthana 
FKiorana 
Ruorina 
Formaldahyda 
Formic  add 


l-Formylpipandina 

OantfanWoM 

Glyphotata 


Haaittv 

Baaad 

Drinking 

Water 

Vakja 

Aaathattc 

Drinking 

Water 

Vakja 

GSt 

Valua 

ID 

NA 

{B> 

3,700 

NA 

{B} 

5,500 

NA 

1.2E+5 

68 

NA 

{B> 

5.6 

NA 

{B> 

73.000 

NA 

Z9E>6 

180 

NA 

{B> 

16 

NA 

{B> 

700 

NA 

3,800 

HapCacbtac  apoaMa 


I2.2E+6 

1.3 


7{C} 

77 

20  (C) 
17 

100(0} 


2(0} 

86 

2.0E>6 

6.600 

ID 


700(0} 

0.06(0} 

15.000 

ID 

96 


|880 

880 

400(0} 

1.300 

10.000 


80 

8.5 

700(0} 

0.4(0} 

0.2(0} 


NA 

NA 

NA 

NA 

NA 


NA 

NA 

NA 

NA 

NA 


NA 

NA 

NA 

NA 

NA 


74 

NA 

NA 

NA 

NA 


NA 

NA 

ZOOO 

NA 

NA 


NA 

NA 

NA 

NA 

NA 


31 

(B) 

{B} 

{B> 

91 _ 


0.5  {D} 

ZOOO 

{B} 

{B} 

{B} 


0.0023 

{B} 

41.000. 

1.000 

(B) 

31 

1.1 

66.000 

(B) 

{B} 


370 
14.000 
1.900 
170 
(B) 


(B) 

(B) 

{B} 

0.0016 

0.0011 


0.02 

5 

1.000 

NA 

NA 

1 

1 

5.000 

NA 

NA 

5 

5 

NA 

100 

16.000 


NA 

NA 

100 


20X 

Drinking 

Watar 

Vahja 


74.000 
1.1  E^6 
1,800 


110 

1.5E+6 

3.600 

320 


REVISION  4l 


SOIL  (ppb:ug/kg) 


20XGS1 

Valua 


(B) 

{B) 

Z4E*^ 

{B} 


{B} 

5.8E^7 

{B} 

{B} 


Direct 

Contact 

Vakia 


ID 

5.5E+7 

3.2E^8 

5.1E’>6 


86.000 
1E^9  (G} 
Z7E+6 
ZAE^ 
1.1  E+7 


Tvgat 

Method 

Datactnn 

Lknitin 

Soi 


7.400 

620 

Z1E+7 

86 

{B} 

Z5E+5 

200 

(B) 

5.9E'^ 

(B> 

1.0E-^{Q} 

26 

1,800 

15.000 

140 

10 

1.500 

40.000 

Z3E-»5 

400 

(B) 

9.3E>5 

(E) 

{E> 

97,000 

ZOOO 

(B) 

7ZE46 

tE} 

(E) 

7Z000 

1.700 

{B) 

Z6E>5 

4.0E^7 

8.2E+5 

1.0E>9(G} 

1.3E+5 

20.000 

9.9E+7 

ID 

(B) 

ID 

1,500 

620 

1.1E+7 

1 

22 

30 

3.0E-^ 

1.4E-*6 

8.4£<KI 

ID 

(B) 

ID 

1.900 

(B) 

1.4E46 

16.000 

7.400 

5.1E+7 

16.000 

ZBE^5 

5.1B+7 

6.000 

38.000 

25E+7 

26.000 

3.400 

iOE^7 

ZOE+5 

{B} 

1.SE-4 

4 


REVISION  4 


GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 


GROUNDWATER  (ppb:ug/l)  | 

Chemical 

HeaMh- 

Basod 

Drinking 

Water 

Vakjo 

Aesthetic 

Drinking 

Water 

Value 

GSl 

Value 

Target 
Method 
Detection 
Limit  in 
Water 

32.000 

NA 

4 

NA 

Httobromobenzeno 

20 

NA 

(B) 

{K) 

HurachforolMnivfw  (04$) 

1{C) 

NA 

0.0019 

{K} 

H€X»Moroi)ut9dhm  (04$) 

11 

NA 

500 

{K) 

Mlph944mx9chhnKyeMmxmm 

0.14 

NA 

0.13 

0.01 

b^t»4Hx9chhnKyeMmjcmm 

0.47 

NA 

0.46 

0.01 

HtxMhIorocyclopentadiarM  (OSS) 

50  (C) 

NA 

0.54 

w 

HmcMOTMtfMfM 

61 

NA 

13 

2 

rvH«)can« 

3.000 

NA 

(B) 

NA 

2-Hmanonm 

1.000 

NA 

(B) 

50 

lndtno(1,2^df$tynif  {0} 

1.2 

NA 

0.31 

5 

Iron 

10 

300  {A} 

{B} 

100 

Isobutyl  alcohol 

2.300 

NA 

(B) 

1.000 

l9ophomm 

900 

NA 

860 

5 

Isopropyl  alcohol 

470 

21.000 

400 

Load 

6.6  {A.D} 

3 

Undanm 

0.08 

0.01 

gnmium 

{B} 

30 

Manganoso 

180  (A> 

(B) 

20 

Msrcury  (Inorganic) 

2(A.C} 

NA 

0.0013  {A} 

0.2 

Msthand 

3.700 

NA 

41,000 

1.000 

Methoxychlor 

40(0 

NA 

{B} 

0.5 

2-Mstha)(yethanol 

29 

NA 

(B) 

NA 

244sthyi-4<hlorophonoxyacstic  acid 

7.3 

NA 

{8} 

0.5 

24AolhyM,6-dinitrophonol 

2.6 

NA 

0.S9 

20 

4-Msthyl-2-pentanone  (MIBK) 

370 

NA 

{B} 

50 

MsthyMert-butyl  ether  (MTBE) 

240 

NA 

380 

50 

N-Methyl-mofpholir>e 

20 

NA 

{B) 

NA 

Methylcyclopentano 

ID 

NA 

(B) 

50 

l-chkmwniUim  (M) 

0.88 

NA 

{B} 

1 

Mediytano  cMMda 

5{C} 

NA 

59 

2-MethylrMphthaleno 

10 

NA 

(B) 

2  Methytphenol 

370 

NA 

38 

3-Methylpheool 

370 

NA 

(B) 

4-Methylphenol 

37 

NA 

6.2 

Msto«achtar 

160 

NA 

150 

10 

MotybdorHjm 

37  {A) 

NA 

800(A) 

10 

ohihalene 

260 

NA 

29 

5 

1  Nickol 

100  (A.C) 

NA 

S7{A.O} 

50 

SOIL  (ppb:ug/kg) 

20X 

Drinking 

Water 

Value 

20XGSI 

Value 

Direct 

Contact 

Value 

Target 
Method 
Detection 
Limit  in 

Sok 

6.4e+5 

80 

4.8E+8 

NA 

400 

(B) 

1.2E+6 

TO 

20 

0.038 

6,200 

TO 

220 

10,000 

1.3E+5 

TO 

2.8 

ze 

1.600 

20 

9.6 

9.2 

5.500 

20 

1.000 

11 

3.0E^6 

TO 

1.200 

260 

1.8E^5 

SO 

60.000 

(B) 

4.5E+7 

NA 

20.000 

(B) 

1,5E+7 

100 

{£} 

(E) 

14,000 

330 

6,000  (A) 

(B) 

ID 

zooo 

48,000 

{B} 

3.5E^7 

4,400 

18.000 

17.000 

2.7E+6 

|330 

9,400 

4.2E<^5 

7.0E46 

4,400 

80  {A> 

130  (A) 

4.0E-^ 

1,000 

4 

1.8 

7,600 

20 

8.4E48 

1.0E-.9 

1.0E-4{G} 

3,000 

1.000  (A) 

TO 

2.0648 

2,000 

40  (A) 

0.028  {A} 

1.3E+5 

100 

74,000 

8.2E-f5 

5.5E+7 

4,400 

80 

TO 

Z1E46 

SO 

580 

TO 

4.4E^ 

NA 

ISO 

TO 

4.2E+6 

100 

52 

12 

1.5E+5 

1,700 

7,400 

TO 

5.5E46 

100 

4,800 

7,800 

3.6E<^ 

100 

400 

TO 

3.0E45 

NA 

ID 

TO 

ID 

500 

{El 

TO 

10,000 

50 

100 

1,200 

3.4E^ 

10 

ID 

TO 

ID 

330 

7.400 

780 

5.5E«6 

330 

7.400 

TO 

2.1  E47 

330 

740 

120 

2.1E46 

330 

3.200 

3.000 

1.9E46 

50 

740 

16.000  (A) 

IIE^ 

100 

5.200 

580 

t.5E^7 

330 

2.000  (A) 

1.100(A) 

3.2E^7 

1,000 

5 


6/5/9. 


GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 
- -  I  GROUNDWATER  (ppbcug/l) 


REVISION 

SOIL  (ppb:ug/kg) 


Chemical  _ 


Nllrit«{P) 

Nilr1te{P} 

NKrobanzww 

2-Nilroph«nai  _ _ _ 


n  mtnaodUhprofiylaiiHim 

H  wewoeipiwnyewHfie 

OxMTiyt 

Oxo-htxyl  Malale 
Pwxtinwthalin _ 


Pantachtorobanzm 
PantacNoronitrobenzMW 
\  Ptntaehkjroplmtol 
PantaiM 

2-P«n*«n#  _ _ 


Phmnttvm 

Pher>oi 

Pidorim 

Pip^fidiM 

PoMnmlnal^blplMnyla  (J) 


Myehlorlnat^  bIpImtylB  (PO 

Pronrwton 

Propachlor 

Propazin* 

Propionic  acid  _ 


Propyi  aicohoi 
Propytane  giycoi 
Pyrana 
Pyridina 

Saianium  _ 


S»var 

Simazina 

Sodium 

Sr^ana 

SuHata  _ 


TabuMuron 

lA7f9-T9inbromodlbmuoih 
1 .2,4,5-TatrachlorDbanzana 
I  Wet-TMacMorodfbafizo^ 
IXI.l-TwtncNomtham 


HaaNtv 

Target 

Baaad 

AaatMic 

Method 

MnWng 

Drinking 

Detection 

Water 

Water 

GSI 

Limit  in 

1  Vakia 

Vakja 

VakM 

Water 

10.000  (C.P) 
1,000  (C.P) 
3.4 
20 


0.12 

170 

200(0} 

73 


6.1 

NA 

55 

NA 

(B) 

1(C) 

NA 

0.8  (D} 

ID 

NA 

(B) 

ID 

NA 

(B) 

26 

NA 

(B) 

4.400 

NA 

1,100 

500(0} 

NA 

(B) 

3.2 

NA 

(B) 

0.096 

NA 

(B) 

0.5(0} 

NA 

ZOE-5 

160 

NA 

(B) 

95 

NA 

(B) 

200 

NA 

(B) 

12,000 

NA 

(B) 

1.400 

NA 

15,000 

1.5E*5 

NA 

1.9E+5 

550 

NA 

11,000 

7.3 

NA 

20 

50{A.O} 

NA 

5(A) 

34  (A} 

100 

0.1  (A) 

4(0} 

NA 

3.4 

1.6E^5 

NA 

(B) 

100(0} 

NA 

19 

10 

2.5E^5 

(B) 

510 

NA 

(B) 

1  {0} 

NA 

(0) 

2.500 

NA 

0.4 

1  3E-5(0} 

NA 

1.4E-8 

33 

NA 

(B) 

2QX 

Drinkino 

Witar 

Vakja 


2.0E^5  (P) 
20.000  (P) 
68 
400 


520 

88.000 

10.000 

64 

(E) _ 


20XGSI 

Vakw 


NA 

0.0001 

0.1 

1.0E-5 

1 


28,000 

3.0E-»« 

11,000 

150 

1,000  (A) 
680(A) 
80 

3.2E+6 

ZOOO 

5.0E-»6 


10,000 

(E) 

50,000 

tE) 

680 


(B) 

22.000 

(B) 

(B) 

© _ 


3.0E>5 

3.8E-^ 

2.2E+5 

400 

100(A) 

2(A) 

68 

(B) 

380 

(B) 


(B) 

(E} 

8 

(E) 

(B) 


Direct 

Cooiact 

VakM 


Method  ■ 
D«toctio(|| 


24 

(B) 

370 

3.400 

3,200 

5.2E+5 

4,000 

(B) 

1.6E+7 

1.500 

(B) 

1.1E+6 

18,000 

12 

5.1  E>7 

120 

(B) 

3.5E^ 

1.100 

(B) 

3.2E46 

20 

16 

82.000 

ID 

(B) 

ID 

ID 

ID 

1.5E«6 
8.6E+7  j 
3.0e^7 
48,000 
1,100 
Z300 
9.3E>8 
S.5Ef8 
1.1E+7 
1.9E>8 


Z1E+7 
1.0E-»9(G) 
3ZE+7 
I.IEeB 
Z1E46 
Z0E««  500 

2ZE-»6  40 

1.0E>9(G)  NA 

86,000  10 

ID  NA 


3.0E*7 

(O) 

1.4E-»8 

OM 

90,000 


GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 


REVISION  4 


GROUNDWATER  (ppb:ug/l) 

SOIL  (ppb:ug/kg) 

Chemical 

HaaWv 

Basad 

Drinking 

Water 

Value 

Aesthetic 

Drinking 

Water 

Value 

GSi 

Value 

Target 
Method 
Detection 
Limit  in 
Water 

20X 

Drinking 

Water 

Value 

20XGS1 

Value 

Direct 

Contact 

Value 

Target 
Method 
Detection 
Limit  in 

Soil 

1, 1,Z2-T0trwehhrothan0 

4.3 

NA 

32 

1 

86 

640 

13,000 

10 

TtnMofo^thyhm 

5{C) 

NA 

22 

1 

100 

440 

50,000 

10 

Tetrahydrofuran 

240 

NA 

3,300 

1,000 

4,800 

66,000 

3.6E^6 

10,000 

ThaUkjm 

2{A,C} 

NA 

5.4(A) 

2 

40(A) 

110  {A} 

28,000 

500 

Tokiana 

1,000  (C} 

790 

110 

1 

16,000 

2,200 

2.4E+7 

10 

p-rokMkm 

4.5 

NA 

(B) 

NA 

90 

(B) 

52.000 

NA 

ToxMpimm 

3{C) 

NA 

0.0002 

1 

60 

0.004 

2,300 

170 

TrialMa 

95 

NA 

{B) 

1 

1,900 

(B) 

5.5E>6 

20 

Tributytamma 

10 

NA 

(B) 

NA 

200 

{B) 

1.5E+5 

NA 

1 .2,4-Trichlorobanzana 

70(C) 

NA 

22 

5 

1.400 

440 

6.3E46 

330 

1 ,1 ,1-Trichloroathana 

200  {C} 

NA 

120 

1 

4,000 

2,400 

3.1  E+6 

10 

1,  t,2-rffcMorDatfMn« 

5(C) 

NA 

65 

1 

100 

1,300 

45,000 

10 

TriehionMhyhnm 

5(0 

NA 

94 

1 

100 

1,900 

1.6E+5 

10 

Trichlorofhioromethana 

2.600 

NA 

580 

1 

52,000 

1Z000 

3.8E^7 

10 

2,4.^Trichtorophanol 

730 

NA 

25 

50 

15,000 

500 

4.2E>7 

1,700 

t4t$^Trtchioropim90t 

77 

NA 

27(D) 

5 

1,500 

540 

9.0E^5 

330 

2(2,4,5-T  richloix)phenoxy)propionic  acid  {N} 

50  {C} 

NA 

21 

1 

1,000 

420 

3.2E46 

50 

,3-Trichloropropana 

42 

NA 

(B) 

1 

840 

{B> 

Z4E46 

10 

1 .1 ,2-Trichloro-1 ,2,24rifliJoroathana 

2.0E+5 

NA 

33 

NA 

4.0E^ 

660 

NA 

Triathanoiamina 

3,700 

NA 

(B) 

NA 

74,000 

{B> 

5.5E^7 

NA 

3-Tnfluoroma(hyi-4-nitrophafK^ 

4,500 

NA 

32(D) 

NA 

90,000 

640 

NA 

TrtflunUn 

110 

NA 

(B) 

1 

2,200 

(B) 

1.3E^6 

50 

2,2,4-Trimethyl  pantana 

ID 

NA 

(B) 

50 

ID 

(B) 

10 

500 

2,2,4-T  rimathyf-2-pantena 

ID 

NA 

(B) 

NA 

ID 

(B) 

ID 

NA 

1 ,2.4-Trimathylbanzana 

30 

NA 

22 

1 

600 

440 

4.5E*^5 

10 

1 ,3.5-Trimathy1banzana 

23 

NA 

26 

1 

460 

520 

3.4£^ 

10 

trt9(2,2-DlbionH>pn>pyQphoaphstm 

0.47 

NA 

(B) 

NA 

9.4 

{B> 

5,500 

NA 

Urea 

I0{P) 

NA 

(B) 

400 

ID{P) 

{B> 

ID{P} 

20,000 

Vanadium 

64  {A} 

NA 

8  (A) 

20 

1.300  {A} 

180  (A) 

3.7E46 

1.000 

Vinyl  acetate 

640 

13,000 

{B} 

9.7E46 

100  1 

Vinyl  chMdm 

2{C) 

40 

62 

1,200 

10 

White  phosphorus  {R} 

0.11 

Z2 

{B} 

6,300 

NA  1 

Xyianas 

3 

5,600 

1,200 

20646 

30 

Zinc 

20 

48,000  (A) 

1,600  {A} 

1.4646 

iin 

emt 


Footnotes 

(A,  Background,  as  defmed  In  Rule  701(c).  ma,  be  substKuled  if  higher  than  the  cleanup  criteria 


{B} 

{C} 

{D) 

{£} 

(F) 

{G} 

{H} 

{!} 

{J} 

{K} 

0-} 

{M} 

{N} 

{O} 

iP) 

{Q} 

{R} 

{S} 

(T} 


as 


Chentical  has  edher  not  been  evaluated  or  an  inadeguate  dau  base  preciudes  the  deveiopntent  of  a  GS,  value 
Contact  an  ERD  toxicologist  for  assistance. 

state  o,  Michigan  Ddnkin,  VV-V  “^dTu? 

NO  399  of  the  Public  Acts  of  1976  used  as  the  default.  ^ 

GS,  value  is  pH.  temperature,  or  water  hardness  dependent  Conmc  an  ERD  toxicology  for  details. 

Chemical,  due  to  «s  ph,sy.chemlcai  pmperdes.  H  n«  experded  to  leach  thmugh  solH  to  gmundwater  under, 
most  conditions. 

professional  lodgment  us«.  to  determine  that  50  ppb  of  aluminum  in  ddnkktg  wmer  is  protective  of  human 
health. 

Criteria  exceeds  1 00%  in  soil,  hence  it  is  reduced  to  100%. 

Criteria  is  based  on  agricultural  impacts  (phytotoxicHy).  not  20X  groundwater  criterion. 

Valence-specific  chromium  data  (Cr  m  chromium^  must  be  ap^ed 

fldin  being^used  as  a  public  water  supply,  currently  or  In  the  future. 

rK-™oni  mm,  be  present  In  several  isomer  forms.  Isomer  spedflc  concentrations  must  be  combined  for 
nr^rJon  to  rtJS.  Contact  an  ERD  toxfcologlsl  (Or  further  explanaOon. 

TWO  different  analytical  methods  and  target  method  detection  Ihnlls  are  available  for  this  chemical.  Refer  to 
Operational  Memorandum  #8  for  details. 

Criteda  developed  using  the  U.S.  EPA  IrH^ralrt  U^ke  Bteiylc 

SrStSlo^TeXafaSrpi”^^ 

Contact  an  ERD  toxicologist  for  further  explanation. 

Also  known  as  MBOCA. 

Also  known  as  Silvex. 

an  ERD  toxicologist  for  details. 

All  potential  soumes  of  nitrogen-nltrate  must  be  combined  and  compared  to  nitrate  criteria.  Contact  an  ERD 
toxicologist  for  detalte. 

criteria  for  carcinogenic  polynuclear  aromatic  hydrocarbons  (PAHs)  were  developed  using  -rehrilv. 
potential  potencies*  (RPPs)  to  benzo(a)pyrene. 

Chemical  may  be  reactive  in  soil.  _ 

Ooncemrmlons  of  trIhMomethanes  in  groundwater  must  be  combined  to  determine  compllanc.  with  the  heahh- 
based  drinking  water  value  of  1 00  ppb.  ■ 

TOXIC  Substance.  Control  Act.  Subpart  G  •  PCB  Spill  Cleanup  Policy  shmdmds  may  be  more  rostrictlv.. 


ID  =  Inadequate  data  to  develop  criterion;  NA  «  Not  available. 
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MICHIGAN  DEPARTMENT  OF  NATURAL  RESOURCES 


INTEROFFICE  COMMUNICATION 


January  5,  1995 


TO:  Environmental  Response  Division  Staff 

FROM:  Alan  J.  Howard,  Chief,  Environmental  Response  Division 

SUBJECT:  MERA  Operational  Memorandum  #12,  Revision  #2:  Alternate  ^Tl 

Leaching  Procedures 

This  memorandum  identifies  certain  laboratory  methods  which  may  be  used  in  lieu 
of  the  Toxicity  Characteristic  Leaching  Procedure  (TCLP)  to  demonstrate 
compliance  with  the  MERA  Administrative  Rule  299.5711(2).  Subrule  (a)  of  that 
rule  states  that  the  TCLP  shall  be  an  acceptable  leaching  test  method  to 
determine  potential  impacts  of  soil  contaminants  on  groundwater.  Subrule  (b)  of 
that  rule  allows  other  methods  to  be  approved  by  the  Department  if  they  more 
accurately  simulate  conditions  at  the  site  than  the  TCLP.  A  number  of 
alternative  leaching  tests  have  been  reviewed  and  determined  to  be  acceptable  for 
the  applications  specified  in  the  attached  table.  Further  review  of  these 
methods  is  not  required  if  such  methods  are  used  for  a  hazardous  substance  that 
IS  in  a  category  noted  "appropriate"  on  the  attached  table.  The  list  of 
alternative  methods  will  be  updated  as  additional  methods  are  approved. 


Proposals  for  other  standard  methods  and/or  other  applications  of  the  approved 
methods  may  be  considered.  Modifications  of  the  standard  methods  are  generally 
not  acceptable  (e.g.,  the  use  of  precipitation  collected  at  the  site  as  a 
leaching  medium).  Other  proposed  methods  must  be  well  documented,  reproducible, 
and  simulate  soil  leaching.  Preference  will  be  given  to  methods  developed  by  the 
U.S.  Environmental  Protection  Agency  or  national  organizations,  such  as  the 
American  Society  for  Testing  and  Materials  (ASTM). 

The  attached  table  lists  appropriate  soil  leaching  methods.  The  table  includes 
totals"  tests  as  a  reminder  that  it  may  be  useful  to  initially  screen  soil 
samples  for  total  (i-e*,  not  just  leachable)  concentrations  to  determine  if 
R  299.5711(2)  is  satisfied  by  virtue  of  total  concentrations  being  less  than  20 
times  the  groundwater  criterion.  Please  note,  however,  that  the  concentration 
remaining  in  soils  may  not  exceed  Type  B  Direct  Contact  Values  regardless  of  the 
leachate  concentration.  Furthermore,  since  many  TCLP  waste  characteristic 
regulatory  levels  are  less  than  Type  B  Direct  Contact  Values,  soils  which  exceed 
the  TCLP  regulatory  levels  should  be  managed  according  to  the  Hazardous  Waste 
Management  Act,  1979  PA  64,  as  amended. 

Since  the  TCLP  method  was  developed  for  application  in  another  context,  it  may 
sometimes  be  too  aggressive  to  accurately  simulate  site  conditions.  However,  it 
is  widely  available  and  often  useful  as  a  "first-cut"  leaching  procedure.  If  the 
TCLP  results  exceed  the  groundwater  cleanup  criteria,  other  leaching  methods  may 
be  used  to  demonstrate  that  a  higher  concentration  of  hazardous  substance  may  be 
left  in  the  soil  without  unacceptable  groundwater  impacts.  Alternative  methods 
listed  in  the  attached  table  may  be  selected  in  lieu  of  the  TCLP  (i.e.,  it  is  not 
necessary  to  "fail"  the  TCLP  before  selecting  another  appropriate  method). 
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Environmental  Response  Division  Staff 
MERA  Operational  Memorandum  #12,  Revision  #2 


January  5,  1995 
Page  2 


This  memorandum  is  intended  to  provide  guidance  to  Division  staff  to  foster 
consistent  application  of  the  Michigan  Environmental  Response  Act,  1982  PA  307, 
as  amended,  and  the  administrative  rules  promulgated  thereunder.  This  document 
is  not  intended  to  convey  any  rights  to  any  parties  or  create  any  duties  or 
responsibilities  under  the  law.  This  document  and  matters  addressed  herein  are 
subject  to  revision. 

Questions  about  this  memorandum  should  be  directed  to  either  Ralph  Curtis  at 
517-373-8389  or  George  Jackson  at  517-335-0223. 

Attachment 

rev.  2 
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MICHIGAN  DEPARTMENT  OF  NATURAL  RESOURCES 


INTEROFFICE  COMMUNICATION 


June  6,  1995 


TO: 


Environmental  Response  Division  Staff 


FROM: 


Alan  J*  Howard^  Chief,  Environmental  Response  Division - 


Environmental  Response  Division  Operational  Memorandum  #14 
Revision  2:  Remedial  Action  Plans  Using  Generic  Industrial  or 
Generic  Commercial  Cleanup  Criteria  and  Other  Requirements 


THIS  DRAFT,  INTERIM  OPERATIONAL  MEMORANDUM  HAS  BEEN 
PREPARED  TO  FACILITATE  IMPLadSNTATION  OF  THE  1995 
AMENDMENTS  TO  PART  201  OF  THE  NATURAL  RESOURCES  AND 
ENVIRONMENTAL  PROTECTION  ACT,  1994  PA  451  (TORMERLY 
THE  MICHIGAN  ENVIRONMENTAL  RESPONSE  ACT)  .  THIS 
OPERATIONAL  MQIORANDUM  WILL  TAKE  EFFECT  ONir  WHEN 
HOUSE  BILL  4596  IS  SIGNED  INTO  LAW,  INTERNAL  REVIEW 
OF  THIS  MEMORANDUM  IS  ON-GOING,  AND  NO  OUTSIDE  REVIEW 
HAS  BEEN  COMPLETED.  THE  CONTENT  OF  THE  MEMORANDUM, 
AND  THE  ATTACHED  CRITERIA,  ARE  SUBJECT  TO  CHANGE  AND 
SHOULD  BE  RELIED  UPON  ONLY  AFTER  CONFIRMATION  WITH 
APPROPRIATE  ERD  STAFF. 


Revision  2  of  this  Operational  Memorandum  reflects  changes  made  as  a  result  of 

rn?H  actioHS :  (1)  the  incorporation  of  the  Michigan 
^yiro^ental  Response  Act  (MERA)  ,  1982  PA  307,  as  amended,  (2)  into  the 
Natural  Resources  and  Environmental  Protection  Code,  1994  PA  451;  and  the  1995 
amendments  to  Part  201  contained  in  [House  Bill  45961  .  Enactment  of  the 
Natural  Resources  and  Environmental  Protection  Act  resulted  in  new  section 
?  former  MERA,  but  did  not  make  any  substantive  changes 
in  the  law.  [House  Bill  4596]  substantially  amends  Part  201.  Those 
amendments,  particularly  the  changes  in  cleanup  standards,  are  reflected  in 
tnis  revision  of  Operational  Memorandum  #14.  Unless  otherwise  noted.  Section 
references  in  this  memorandum  are^to  Part  201  of  Act  451. 


This  memorandum  provides  direction  in  the  preparation  and  review  of  generic 

remedial  action  plans  (RAPs)  to  comply  with 
ion  20120A(1)  (B)  and  (D)  .  _lhe  following  information  highlights  some 
important  aspects  of  generic  land  use  cleanups: 


The  preparation,  review  and  approval  of  RAPs  based  on  the  generic 
industrial/commercial  approach  is  anticipated  to  require  less  effort 
than  a  site-specific  RAP  for  most  sites.  In  general,  it  will  not  be 
necessary  to  develop  site-specific  cleanup  criteria  for  those  sites 

which  can  be  appropriately  and  completely  addressed  with  these  generic 
criteria. 


RAPs  are  also  an  option  under  Section  20120A(2) .  Site- 
specific  RAPs  require  the  development  of  exposure  assxamptions  that  are 
representative  of  the  activities  of  human  receptors  at  the  site.  Site- 
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specific  thf 'X°0icrf 'afstmpSs  “in  '‘Te“'’ceneri=  ' 

‘algStS^  /ul’cYacaciop  must  b.  proviCd  £=r  Pbe  aita-apecific 

exposure  assumptions  identified. 

,  .  t-v-  afi-arhed  aeneric  risk  assessment  algorithms  and 

.  If  a  RAP  relies  on  the  attache  ^  ^  confirming  that  the  generic 

criteria,  the  WE  must  include  .^JTxceed,  Che  expected 

exposure  assuiopcions  ace  representative  of,  or 
exDOSurs  of  worksrs  ch®  sits* 

.  in  identifying  which  th^^ 

tfe%i«  “a-^vnirin“5\h;t^^^^^^ 

••  !n“S“=  ?a"hd“us“e”M“l=V  »  -{Sr,-  r 

‘  identified  in  the  algorithm  used  to  derive  the  criteria. 

.  These  generic  industrial  and  coi^ercial  «"^““es?'S:er?^^he  need 

assessment  of  human  health  =^sks  ® g  be  determined  based 

for  assessment  of  off -site  human  health  risks  will  oe^^ 

on  an  evaluation  of  exposure  potential  for 
The  direction  provid«l  in  ji*  — — i'°r— poMr“ivisio?r”EBI)l 

:U"J^Lo^r  f:rt?s’huJ{^“heeft'h 

rnfirt-o'n  a\“'l%^^“apt""aJi  "tro'f“th'i7  iVto/c^'  e^nd  the  ctiterie  listed 
in  the  attached  tables  follows • 

The  etteohed  sections  on  the 

for  the  exposure  assumptions  used  in  th  g  orotective  for  a  "reasonable 

exposure  assumptions  were  established  *gtablished.  The  PME 

maximum  exposure"  (RME)  of  a  worker  reasonably  expected  to  occur  at  a 

is  defined  as  the  highest  exposure  th  orotective  of  other  workers  at 

site.  These  exposure  assumptions  would  also  p  ^  commercial  or 

the  facility  who  are  outdoors  less  often.  a-anfSai  im  a  the  exposure 

InSuetrial  property  have  a  ,r.ater  «  P°“"V  a,a,i^d' in  4n.tie 

duration  or  exposure  5,^i.flaccs  the  exposure  potential  at  Che 

siir-^sSi  be’“ubmt«dt°  This  can  be  done  by  adjusting  th.  exposure 
assumptions  within  the  generic  equation. 

The  criteria  in  th.  attached  table,,  have  ®«®“  “\=f-dts«iT 
for  the  convenience  of  parties  preparing  g  criteria;  they  are 

RAPS.  The  criteria  are  not  maximum  all  r-»ptain  industrial  or 

concentrations  that  may  be  allowable  approved  as  part  of  a 

commercial  settings.  >'i’'‘®' bTrri“s  o^enginMring  controls 

^rirtSSo'riirne“:nfS!crrfgurr:“add‘ti^ 

The  values  in  the  table  are  useful  in  'i*®*^"^”^athSays*^cLra^^  by 

protective  of  human  .-.ealth  \  attachment  describing  the 

standardized  assximptior.s .  The  text  or 
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algorithms  includes  discussions  of  other  human  exposure  pathways  which  mav 
require  additional  consideration  in  exceptional  circumstances  (e  o 

inhalation  pathway  if  a  hazardous  substance  present  in  shallow  soils  is  a 
carcinogen  via  inhalation  but  not  ingestion  or  risks  from  contaminated 
suDsurtace  materials  to  construction  workers) .  When  these 
circumstances  exist,  contact  an  ERD  toxicologist  for  guidance. 


special 


Xnciua^xial  and  CosxmexcdLaX  Cleanup  Cxit^exia 
Gxoundwatex  and  Soil  Dixect  Contact 

The  attached  tables  list  the  generic  industrial  and  commercial  site  criteria 
^  a  format  sit^lar  to  the  table  of  residential  criteria  in  Operational 
I®:,  applicability  of  values  from  the  generic  commercial  and 

industrial  tables  may  vary  depending,  for  example,  on  site  characteristics, 

5^°'^"=‘wacer  use,  and  the  nature  of  the  remedy  being 
proposed.  Additional  guidance  on  the  applicability  of  values  from  the  chart 


HEALTH-BASED  AITO  AESTHETIC  DRIWKING  WATER  CRl*w:rRTA 

apply  to  groundwater  in  an  aquifer.  The  RAP  should  identify 
saturated  zone  underlying  the  site  is  an  aquifer.  Any  formation 
®  drinking  water  source  meets  the  definition  of 
rn  R  299.5101  (c)  .  Cleanup  criteria  for  groundwater  not  in  an 

determined  by  consideration  of  potential  public  health  and 
impacts  associated  with  contamination  of  that  groundwater  (see 
discussion  of  Groundwater/Surface  Water  Ihterface  Values  below) . 

The  health-based  values  in  the  attached  table  were  calculated  using  the 
drinktn^  algorithms  which  are  designed  to  protect  workers  whose 

^  on-site  groundwater  source.  If  groundwater  is  the 

•v!!  ^  drinking  water  at  the  property,  and  the  values  in  the  table  are 

exceeded,  a  remedial  action  to  address  groundwater  will  be  necessary.  If  a 

state  drinking  water  standard  is  available  for  an  on-site  contaminant,  the 
clea^in^  water  standard  overrides  the  health-based  criterion  and  becomes  the 
cleanup  goal.  In  addition,  if  the  affected  groundwater  is  the  source  of 
drinking  water  at  the  i.ndustrial/commercial  site,  the  aesthetic  criterion  (as 
defined  by  R  299.5709,2,,  =  )  or  Id),  mu»t  be  men  if  bhet  criterion 

that“iu’^rTf^^^"  unless  an  assessment  is  presented 

alternative  criterion.  The  state  drinking  water  standard 
however,  override  a  more  restrictive  aesthetic  criterion.  This 
the  groundwater  will  not  be  unusable  because  of  aesthetic 

impacts.  If  groundwater  is  not  the.  source  of  drinking  water  at  the  property, 

off-site  drinking  water,  then  the  need  for 
remedial  action  to  adcress  the  groundwater  would  be  determined  by  other  rules 

^'  =  -"'^w3ter  beyond  the  property  boundary  would  need  to  be 
addressee  either  by  re.Teciation  or  exposure  controls. 


Consider  this  example ; 
industrial  site  where  7 
that  facility  and  for  p 
on  site  (current  and 
migration  potential  dev 
in  the  RAP)  do  not  e/ 
attached  table.  Remec 


A  RAP  using  the  generic  criteria  is  proposed  for  an 
cundwater  is  used  as  the  source  of  drinking  water  for 
ivate  wells  off-site.  The  groundwater  concentrations 
ixpected  concentrations,  based  on  infonnation  about 
ioped  during  the  Remedial  Investigation  and  explained 
:eed  the  applicable  drinking  water  criteria  in  the 
,al  actions  to  address  on-site  groundwater  would  be 
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determined  by  the  requirements  of  R  299.5705(5)  and  (6)  (unless  the  Department 
makes  a  finding  pursuant  to  Section  20118(5)  and  (6)  that  compliance  with 
those  subrules  is  not  required)  and/or  compliance  with  GSI  criteria.  However, 
if  hazardous  substance  concentrations  in  groundwater 
residential  criteria  at  the  industrial  site 

or  exposure  controls,  or  both,  may  be  required  to  address  potential  off  site 
risks. 

SRQONDWATER  SURFACS  water  interface  (GSI)  CRITERIA 

The  GSI  values  included  in  the  attached  table  are  the  same  GSI  values  as 
presented  in  Op  Memo  #8.  See  Op  Memo  #8  for  a  complete  explanation  of  GSI 
values.  -The  GSI  values  are  included  here  because  they  define  the  maximum 
allowable  hazardous  substance  concentration .at  the  groundwater  surface  water 
interface  or  at  the  edge  of  the  mixing  zone,  whichever  is  applicable  for  a 
specific  site,  in  industrial/commercial  situations  as  well  as  residential 
situations.  This  is  a  function  of  applicable  requirements  of  31  of  Act 

451.  Judgments  about  the  applicability  of  GSI  values  and  the  compliance  point 
for  GSI  criteria  are  the  same  for  residential  and  coromercial/industrial 

situations . 

Prior  to  passage  of  the  1995  amendments,  a  mixing  zone  was  not  allowed  when 
assessing  the  impact  of  groundwater  venting  to  a  surface  water.  A  ^xing  zone 
is  now  allowed  for  venting  groundwater  at  those  sites  where  an  additional  load 
to  the  receiving  stream  of  site-specific  contaminants  is  allowable  and  where 
a  mixing  zone  is  appropriate  for  the  receiving  stream.  If  a  RAP  allows  for 
venting  groundwater,  the  discharge  must  comply  with  requirements  of  Part  31  of 
Act  451  and  the  relevant  rules  promulgated  under  that  Part. 

L 

TARGET  METHOD  DETECTION  LIMITS  IH  WATER  AMP  SOIL 

The  values  in  these  columns  are  identical  to  those  in  Operational  Memo ran  um 
ft8  and  Operational  Memorandum  #6.  See  Op  Memo  #6  for  a  complete  explanation 
of  "target  method  detection  limits"  and  analytical  methodology. 

-i 

SOIL  CRITERIA  PROTECTIVE  OF  GROUNDWATER 

The  determination  of  a  soil  concentration  protective  of  groundwater  in  an 
aquifer  can  be  more  complex  at  industrial/commercial  sites  than  for  some 
residential  sites,  consequently,  these  values  are  not  presented  on  the  list. 
If  groundwater  contamination  is  confined  (and  will  remain)  on-site,  and  tne 
groundwater  at  the  site  is  used  as  a  source  of  drinking  water,  then  the  soil 
cleanup  criteria  protective  of  groundwater  can  be  determined  in  one  of  the 
following  ways:  1).  through  the  use  of  leachate  test  (see  Operational 

Memorandum  #12),  cotftbaring  the  leachate  results  to  the  industrial/coimercial 
health-based  drinking  water  value  or  aesthetic  value,  whichever  is  mor 
restrictive,  or  if  available,  the  state  drinking  water  standard  (unless  the 
aesthetic  criterion  is  r.tre  restrictive);  2)  by  comparing  the  concentration  in 
soil  (i.e.,  measured  as  a  total,  not  leachable  concentration)  to  20  times  the 
appropriate  groundwater  criterion;  or  3)  by  the  use» of  other  methods^  such  a 
fate  and  transport  mcceling  or  perched  in-situ  groundwater  evaluation,  a 
demonstrate  that  hazarttus  substances  in  soil  will  not  result  in  relevant 
groundwater  criteria  be:.-.g  exceeded.  However,  if  off-site  groundwater  is 
may  be  used  as  a  siirce  of  drinking  water,  the  groundwater  must  meet 
residential  criteria  at  the  property  boundary  or  exposure  controls  « 

provided.  In  that  case,  on-site  soils  may  need  to  be  cleaned  up  to  a  l«y«i 
more  restrictive  than  that  described  above  in  order  to  assure  that  residential 


Environmental  Response  Division  Staff 
Operational  Memorandum  #14  (rev.  2) 


June  6,  1995 
Page  5 


criteria ^  will  be  met  at  the  appropriate  location,  unless  groundwater 
remediation  is  being  used  to  achieve  the  residential  groundwater  criteria  off¬ 
site.  It  is  possible  that  acceptable  soil  criteria  protective  of  groundwater 
may  vary  across  the  site. 

For  certain  chemicals  which  strongly  adsorb  to  soil  and  are  known  not  to  leach 
at  significant  concentrations  (i.e.,  PCBs,  carcinogenic  polynuclear  aromatic 
hydrocarbons  and  some  chlorinated  pesticides),  the  direct  contact  value  is 
accepted  as  the  soil  cleanup  criterion  to  protect  groundwater  in  addition  to 
the  protection  against  long-term,  systemic,  direct  contact  hazards.  However, 
there  are  certain  situations  (i.e.,  presence  of  solvents  or  collection  of 
groundwater  samples)  which  could  result  in  the  presence  of  these 
types  of  materials,  in  groundwater.  These  other  conditions  should  be  evaluated 
before  a  chemical  is  considered  nonmobile  in  soil.  Consult  an  ERD 
toxicologist  if  you  think  direct  contact  values  for  other  contaminants  would 
be  protective  of  groundwater  or  if  you  have  questions  about  conditions  that 
could  cause  the  transport  of  a  nonmobile  contaminant  through  soil. 

SOIL  CRITERIA  PROTECTIVE  OF  SURFACE  WATER 

The  default^  values  are  shown  in  Op  Memo  #8  as  20  times  the  GSI  value.  If  the 
GSI  value  is  the  controlling  factor  for  groundwater  and/or  aquifers  at  an 
Indus trial/coi^ercial  site,  the  20  times  GSI  value  would  be  applied  here  in 
the  same  way  it  would  be  at  a  residential  site.  See  Operational  Memorandum  #8 
for  a  full  discussion  of  this  issue.  Since  the  GSI  value  applies  only  at  the 
groundwater  surface  water  interface  it  is  not  necessary  that  soil 
concentrations  throughout  the  site  be  less  than  or  equal  to  20  times  the  GSI 
number.  However,  in  some  cases,  it  may  be  simplest  to  make  this  comparison  in 
judging  the  need  for  soil  remediation  to  protect  surface  water.  Generic 
industrial/ commercial  soil  cleanup  criteria  protective  of  surface  water  can  be 
developed  using  the  same  approaches  that  apply  to  the  soil  criteria  protective 
of  drinking  water  (i.e.,  leachate  tests,  20  times  water  concentrations, 
comparison  of  perched  water  quality  to  GSI  values  or  fate  and  transport 
modeling) .  This  accounts  only  for  leaching  of  hazardous  substances  from  soil 
into  groundwater  and  the  subsequent  impact  of  that  groundwater  on  surface 
water.  If  there  is  significant  potential  for  runoff  to  carry  contaminated 
soil  into  surface  water  (i.e.,  this  pathway  is  pertinent  in  the  risk 
assessment)  ,  the  impact  of  that  runoff  should  be  characterized  in  the  risk 
assessment  using  fate  and  transport  modeling.  This  type  of  analysis  may  be 
necessary  in  cases  where  the  hazardous  substances  present  at  the  site  are 
highly  persistent  and/or  bioaccumulative,  since  transport  of  substances  with 
these  properties  may  result  in  unacceptable  impact  on  surface  water  sediments 
or  in  the  food  chain. 

y  DIRECT  CONTACT  CRITERIA 'i 

^hese  values  protect  workers  at  the  site  against  long-term,  systemic  health 
effects  from  ingestion  and  dermal  absorption  of  hazardous  substances  in  soil. 
The  exposure  assumptions  used  in  the  algorithms  are  discussed  in  the  generic 
industrial  and  commercial  sections.  The  generic  land-use  direct  contact 
criteria  are  applied  like  the  residential  direct  contact  values,-  except  that 
the  requirement  that  direct  contact  concentrations  be  met  throughout  the 
affected  media  will  not  always  apply  to  indust rial/ commercial  cleanups.  It  is 
possible  for  a  generic  industrial/commercial  RAP  to  combine  the  application  of 
these  values  for  shallow  soils  and  land  use  restrictions  to  protect  against 
exposure  to  higher  concentrations  in  deeper  soils  to  provide  for  a  remedy  that 
is,  when  considered  in  total,  protective  of  public  health.  In  general. 
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surface  soils  are  considered  to  be  the  top  0-6  ^^^J;^2ns^Le  ' 

site  indicate  that  a  greater  depth  is  more  appropriate.  However,  unless  use 
restriction  are  in  place  for  contaminated  subsurface  materials,  contaminan 
concentrations  cannot  exceed  the  appropriate  soil  concentration  to  protect 

public  health. 

Averaoe  on-site  soil  concentrations,  represented  as  a  95%  upper  confidence 
Jevel  {uS  on  the  arithmetic  mean,  may  be  used  to  determine  compliance  with 

direct  contact  value.  On-site  951  <JCLs  EPA 

represent  the  areas  over  which  exposures  ate  expected  to  occur.  Refer  to  EFA 
Guidance  (EPA,  1992b)  on  appropriate  methodology  for  calcula  ing 

ISSUES  NOT  ADDRESSED  BY  THE  DIRECT  CONTACT  CRITERIA  nf  the 

r-rr77tIoir  Since  all  RAPs  must  document  that  they  are  protective  of 

pubiic  health,  safety  and  welfare  and  the  inhllSion'‘"ir”a 

discussion  of  potential  inhalation  risks,  and  ct 

pertinent  pathway  for  human  exposure  at  the  sj-t®  ^  /  inhalation 

contact  criteria  do  not  address  and  are  not  applicable  .  effects 

pathway  because  they  do  not  incorporate  the  potential  inhalation  effec  , 
long-term  or  acute,  of  hazardous  substances  in  soil. 

In  many  cases,  the  inhalation  pathway  will  be  addressed  by  ® 
description  of  the  physical  characteristics  of  the  site  ** 

vegetative  cover,  depth  to  contamination,  or  “ 

coLaminants,  which  would  allow  for  its  elimination  as  * 

Characteristics  of  the  contaminants  that  should  be  considered  p 

pressure  and/or  Henry's  Law  constant,  the  potential  to  cause  cancer  via  th 
inhalation  route,  the  potential  to  cause  irritation  of 

special  characteristics  which  may  make  a  contaminant  an  inhalation  hazard 
(Lg.,  friable  asbestos).  The  RAP  should  indicate  whether  any  "“^*"*^* 
these  characteristics  are  present.  If  such  materials  are  present,  i  ^ 
necessary  to  conduct  a  risk  assessment  of  the  inhalation  Pathway/  or'exposure 
Rules  299.5717(3)  (a)  and  (f)  in  general,  and  to  include  criteria  or  ^ 
controls  which  are  protective  under  the  inhalation  s«nario. 

and/or  exposure  control  measures  which  are  protective  for  ®  narrative 

exposure  will  be  deemed  protective  for  the  inhalation  pathway  and  a  " 
SKssm^rfor  the  inhairtion  pathway  will  be  sufficient.  EPA  guidance  should 
be  followed  when  evaluating  the  inhalation  pathway  (EPA,  issiJ . 

Derm^  Toacicity:  The  direct  contact  soil  equations  do  not  address 
toS^ity  or  skin  sensitization.  These  concerns  may  have  to  be  jdd^ssed 
before  chemicals  with  these  characteristics  can  be  left  in  place  at  the  di 
contact  concentration. 

Ecological  Concerns:  Industrial/commercial  RAPs  also 

concerns.  The  RAP  should  include  a  description  of  Se 

site,  including  any  natural  resources  which  could  be  affecte 

rSelseU)  addrLsed  in  the  plan.  In  general,  t^rSStsS 

ece  defined  as  adverse  Impacts  on  a  cottmunity  or  a  population 
tather  than  on  an  individual  oho  is  hW  focus 

assessment.  An  ecological  risk  assessment  will  be  required  only  4. 

"sensitive  environmental  resource"  (See  Rule  299.5803 (j))  PY***“  concern  for 
the  site,  or  if  there  are  other  special  circumstances  such  as  concern  for 

persistent  or  bioaccumulative  hazardous  substances  which  ®*Ydiife^to  the  site 
the  food  chain,  or  a  physical  feature  that  would  attract  wildlife  to  the  site 
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(e.g.,  migratory  waterfowl  habitat).  Professional  judgment  must  be  used  to 
determine  whether  it  is  likely  that  criteria  more  restrictive  than  those 
required  to  protect  public  health,  or  those  required  pursuant  to  other 
applicable  regulations  (e.g.,  groundwater/surface  water  interface  criteria), 
are  necessary  to  protect  natural  resources  at  or  near  the  site.  If  ERD  staff 
believe  that  there  is  a  need  for  an  ecological  assessment,  this  should  be 
reviewed  with  your  supervisor  and  other  technical  experts  as  appropriate. 
Ecological  risk  assessments  will  be  the  exception  rather  than  the  rule. 


Requixements  for  Industrial  and  Conssfcrcial  HAPs 

♦ 

The  generic  industrial  and  corraiercial  cleanup  criteria  will  simplify  the  human 
health  risk  assessment  component  of  the  RAP  when  they  are  applicable.  If  the 
site  meets  the  criteria  for  application  of  the  generic  approach,  the  human 
health  risk  assessment  can  consist  of  a  comparison  to  the  generic  criteria 
when  they  are  proposed  for  use  at  the  site.  If  other  criteria  are  proposed, 
they  must  be  justified  as  protective  of  public  health,  safety,  welfare  and  the 
environment.  Regardless  of  whether  generic  or  site-specific  criteria  are 
proposed,  the  RAP  must  also  contain  a  demonstration  that  it  satisfies  all 
other  requirements  of  Part  201  and  the  administrative  rules,  including 
applicable  or  relevant  and  appropriate  requirements  (ARARs)  from  other 
environmental  laws.  You  should  review  Rules  299.5717,  299.5719  which  contain 
requirements  applicable  specifically  to  industrial/coramercial  (formerly  "Type 
C  )  cleanups.  Also  review  Rules  299.5601  and  299.5603  which  describe  the 
factors  the  Department  must  consider  in  deciding  whether  to  approve  a  RAP. 

preparing  industrial/ commercial  RAPs  should  directly  and  succinctly 
address  how  the  RAP  is  responsive  to  all  requirements  of  Rules  299.5601, 
299.5603,  299.5717,  and  299.5719  (or  explain  why  the  requirement  is  not 
applicable  to  the  site) . 

Important  components  of  an  industrial/commercial  RAP,  in  addition  to  the  risk 
assessment,  include: 

a  thorough  description  of  the  proposed  exposure  controls  (including  a 
proposed  restrictive  covenant  which  addresses  the  factors  called  for  in 
Rule  299.5719(3)  )  .  Exposure  controls  can  be  as  simple  as  a  commitment, 
-  through  the  restrictive  covenant,  that  the  land  use  of  the  site  will 
remain  consistent  with  the  industrial  or  commercial  risk  assessment 
assumptions.  More  complex  controls  will  be  required  if,  for  example,  an 
engineered  contal.c-ment  structure  is  part  of  the  remedy. 

an  explanation  of  how  the  proposed  controls  will  be  reliable,  effective 
and  satisfy  other  requirements  of  law. 

an  operation  and  -.aintenance  plan  (see  Rule  299.5517)  and  a  monitoring 
plan  (see  Rule  ;??.5519),  or  both,  if  necessary.  These  plana  may  be 
conceptual  (e.g.,  they  need  not  specify  manufacturers  for  equipment  to 
be  used,  but  must  cescribe  the  function  of  the  equipment).  However,  the 
plans  must  be  presented  in  sufficient  detail  to  allow  us  to  judge  their 
adequacy.  The  plans  must  also  include  cost  estimates  for  implementation 
of  the  operaticn  and  maintenance  and/or  monitoring  work.  The  cost 
estimates,  which  will  be  used,  in  part,  to  determine  the  amount  of 
financial  assurances  required  pursuant  to  Rule  299.5719(2),  should  be 
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based  on  work  being  done  by  contractor  personnel  rather  uhan  by 
empiovees  of  the  party  responsible  for  implementation  of  the  RAP. 
tSs  allows  us  to  be  confident  that  financial  assurances  would  cover 
necessary  costs  if  the  state  must  take  over  these  activities. 

'T'his  memo  is  intended  to  provide  guidance  to  Division  staff  to  foster 
consistent  application  of  Part  201  of  the  Natural  Resources  and  Environmental 
Protection  Act,  1994  PA  451  and  associated  Administrative  Rules.  This 
d==^«  L  not  intended  to  convey  any  rights  to  any  Pities  nor  any 

duties  or  responsibilities  under  law.  This  document  and  matters  addressed 
herein  are  subject  to  revision. 

Questions  about  the  generic  industrial  and  ^mmercial  f 

should  be  directed  to  ERD  toxicologists  (Chris  Flaga,  at  517-373  0160,  Jeff 
Crum  at  517-335-3092;  or  Linda  Larsen  at  517-335-3161).  Questions  about 
other  aspects  of  generic  industrial  and  commercial  RAPs  should  be  directed  to 
District  Supervisors. 


GENERIC  INDUSTRIAL  LAND  USE  CATEGORX 


A  generic  industrial  site  will 
characteristics : 


include  sites  with  the  following 


The  primary  activity  at  the  site  is  industrial  in  nature  Je-?-' 
manufacturing;  utilities;  industrial  research  and  development;  petroleum 
bulk  storage)  and  access  to  the  site  is  reliably  restricted 
with  its  use  (e.g.,  by  fences  or  security  personnel  or 

industrial  site  does  not  include  farms,  gasoline  service  stations  or 
other  commercial  establishments  where  children  may  commonly  e  presen 
Inactive  or  abandoned  sites  are  included  if  the  property  use  was 
industrial,  as  described  above. 

The  current  zoning  of  the  property  is  industrial, 

anticipated  to  be  industrial  (see  below),  or  the  RAP 

documentation  that  the  current  industrial  use  is  a  legal 

use.  This  may  include  different  zoning  designations,  depending  on  tne 

community,  such  as  "light  industrial"  or  "heavy  . 

-Documentation  of  zoning  musC  be  provided  in  the  form  of  a  map  or 

property  record  card  which  shows  the  zoning  status  of  the  site  and  aii 
adjacent  properties.  If  the  RAP  is  based  on  anticipated  changes, 

discussion  of  this  issue  must  indicate  how  and  when  the  zoning  change 
are  to  be  accomplished.  The-RAP  must  identify  (preferably  on  a 
nearest  current  residential  land  uses  and  nearest  ^ 

zoned  for  residential  use.  Any  non-conforming  land  uses  in  the  vicinity 
of  the  site  must  be  identified  in  the  RAP  (e.g.,  residential  use  on  a 
parcel  zoned  "transitional  industrial") . 


Generic  Industrial  Cleanup  Criteria  Algorithms 
The  following  equations  represent  a  reasonable  and 

deriving  generic  cleanup  criteria  for  an  industrial  facility.  . 

conservative  to  include  a  reasonable  maximum  exposure.  J^^„mrr(tntaae  of 
protected  are  those  industrial  workers  who  spend  a  significant  percentage  ot 
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their  work  time  outdoors.  Algorithms  are  presented  for  both  the  ingestion  of 
groundwater  and  for  direct  contact  with  soil. 

The  generic  industrial  equations  follow. 


Generic  Groundwater  Algorithms! 

CARCINOGENS :  10'^  x  BW  x  AT  x  CF 

SF  X  EF  X  ED  X  IRj„ 

=  acceptable  risk 
=  70  kg 

=  25,550  (70  X  365) 
=  1000  ug/mg 
=  chemical-specific 
=  245  d/yr 
=  21  yr 
=  1  liter/day 

NONCARCINOGENS :  HQ  x  RfD  x  BW  x  AT  x  RSC  x  CF 

EF  X  ED  X  IRdu 


where,  10’*  cancer  risk 

BW  (body  weight) 

AT  (averaging  time  in  daysj 
CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d’^) 
EF  (exposure  frequency) 

ED  (exposure  duration) 

IRdw  (drinking  water  ingestion  rate) 


where. 


HQ  (hazard  quotient) 

RfD  (oral  reference  dose,  mg/kg/d) 
BW  (body  weight) 

AT  (averaging  time) 

CF  (conversion  factor)  • 

RSC  (relative  source  contribution) 
EF  (exposure  frequency) 

ED  (exposure  duration) 

IRdw  (drinking  water  ingestion  rate) 
ED  (exposure  duration) 

IRdw  (drinking  water  ingestion  rate) 


1 

chemical-specific 
70  kg 

7,665  days  (21  x  365) 

1000  ug/mg 

0.2 

245  d/yr 
21  yr 

1  liter/day 
21  yr 

1  liter/day 


These  equations  yield  values  which  represent  concentrations  of  contaminants  in 
units  of  parts  per  billion  (ppb)  or  micrograms  per  liter  (ug/1) .  To 
convert  to  units  of  parts  per  million  (ppm)  or  milligrams  per  liter  (mg/1)  in 
water,  divide  by  1,000. 


The  selection  of  an  appropriate  averaging  time  (AT)  is  dependent  upon  the  type 
of  toxic  effect  being  evaluated.  EPA  guidance  is  followed  on  this  issue 
(USEPA^  1989;  USEPA,  1991)  .  AT  represents  the  number  of  days  over  which  the 
exposure  is  averaged.  When  eval\4.ating  long-term  exposure  to  noncarcinogenic 
compounds,  exposures  are  calculated  by  averaging  over  the  period  of  exposure 
(i.e.,  subchronic  or  chronic  exposures).  For  carcinogenic  compounds, 
exposures  are  calculated  by  prorating  the  total  cumulative  dose  over  a 
lifetime  (also  called  lifetime  average  daily  dose) .  The  approach  for 
carcinogens  is  based  on  the  assumption  that  a  high  dose  of  a  carcinogen 
received  over  a  short  period  of  time  is  equivalent  to  a  corresponding  low  dose 
spread  over  a  lifetime.  The  averaging  time  for  carcinogens  is  25,550  days  (70 
years  x  365  days)  and  7,665  days  (21  years  x  365  days)  for  noncarcinogens. 

MDNR*s  recommendation  of  21  years  as  the  exposure  duration  (ED)  for  a  worker 
IS  based  on  1991  statistics  from  the  U.S.  Dept,  of  Labor.  However,  since  the 
Dept,  of  Labor  statistics  did  not  detail  the  distribution  for  employees 
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working  greater  than  19  years  at  one  location,  the  EPA  95th  percentile 
estimate  of  25  years  was  assumed.  The  90th  percentile  was  estimated  to  be  21 
years.  Although  an  ED  of  21  years  differs  from  EPA*s  recommendation  of  25 
years,  our  value  represents  more  recent  data.  In  addition,  we  follow  general 
EPA  guidance  which  recommends  using  a  combination  of  exposure  assumptions 
which  represent  50th,  90th  and  95th  percentiles. 

The  exposure  frequency  (EF)  for  the  drinking  water  scenario  is  derived 
assuming  260  work  days  per  year  minus  3  work  weeks  (15  days)  of  vacation  and 
sick  time.  The  assumed  amount  of  water  ingested  at  work  (1  liter/day)  is 
based  on  EPA’s  recommendation  {USEPA,  1991).  It  is  pointed  out,  however,  that 
workers  engaged  in  hard,  physical  labor  could  ingest  a  greater  vol^e  of  water 
and  this  should  be  considered  before  finalizing  the  criteria  to  be  used  at  a 
specific  site. 

The  RSC  of  0.2  (20%)  assiames  that  a  worker  gets  80%  of  his/her  exposure  to  on¬ 
site  contaminants  from  other  sources.  The  RSC  represents  a  default  value,  and 
if  chemical-specific  data  are  available,  they  should  be  used  in  place  of  the 
default.  Use  of  the  RSC  is  consistent  with  the  algorithms  for  the  residential 
cleanup  criteria.  Justification  for  use  of  a  RSC  follows.  There  are  many 
chemicals  to  which  people  are  exposed  through  a  variety  of  media  and 
activities.  For  example,  solvents,  which  are  common  industrial  contaminants, 
are  also  commonly  found  in  products  routinely  used  by  the  general  consumer. 
Ignoring  exposures  from  other  sources  could  underestimate  the  risk  posed  by 
that  type  of  chemical..  However,  other  chemicals  may  not  occur  at  significant 
levels,  or  may  not  occur  at  all,  outside  of  the  work  place.  In  light  of  the 
fact  that  chemical-specific  data  pertaining  to  this  issue  is  extremely  limited 
and  significant  exposures  to  certain  chemicals  do  occur  outside  of  the  work 
place,  it  is  necessary  to  identify  a  conservative  default  for  this  generic 
approach.  As  data  suggesting  something  other  than  20%  becomes  available,  they 
will  be  incorporated  into  the  chemical-specific  criteria  calculations. 

An  RSC  is  only  used  for  groundwater  criteria;  it  has  been  eliminated  from  the 
direct  contact  soil  equations.  It's  use  for  the  industrial/ commercial 
scenario  is  consistent  with  the  residential  equations.  A  20%  RSC  for 
groundwater  criteria  is  consistent  with  the  approach  taken  by  U.S.  EPA  for 
establishing  Maximum  Contaminant  Level  goals  (MCLg)  for  noncarcinogens 
(previously  known  as  RMCLs)  .  Twenty  percent  is  used  by  EPA  ”as  a  reasonable 
approximation  of  the  actual  exposure  and  recognizes  that  this  value  may 
somewhat  either  overestimate  or  underestimate  the  actual  drinking  water 
contribution.  EPA  does  not  believe  that  it  is  appropriate  to  set  the  RMCL  at 
100  percent  of  the  ADI,  as  drinking  water  is  not  the  sole  contributor  to  total 
exposure,  and  using  100  percent  -of  the  ADI  would  underestimate  the  other 
sources  of  exposure”  (U.S.^EPA,  1985).  An  RSC  has  also  been  incorporated  into 
the  Great  Lakes  Initiative  risk  assessment  process  and  has  been  informally 
used  by  the  Waste  Management  Division  in  establishing  groundwater  permit 
limits  for  noncarcinogens. 

In  those  cases  where  a  State  Drinking  Water  Standard  is  available,  it  will 
replace  the  health-based  drinking  water  criterion,  unless  a  more  conservative 
aesthetic  criterion  is  available. 
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Generic  Industrial  Direct  Contact  Soil  Criterion  Alq-ori'*->^"'« 


CARCINOGENS : 

where. 


_ 10'^  X  BW  X  AT  X  CF _ 

SF  X  (EF  X  FD)  X  ED  X  FC  X  [  {IR,  x  AEi)  +  (SA  x  AF  X  AE^)  ] 


10*^  cancer  risk 
BW  (body  weight) 

AT  (averaging  time) 

CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d*^) 
EF  (exposure  frequency) 

ED  (exposure  duration) 

FC  (fraction  of  soil  contaminated) 
IR,  (soil  ingestion  rate) 

AEi  (ingestion  absorp.  efficiency) 
SA  (skin  surface  area) 

AF  (soil  adherence  factor) 

AE<i  (dermal  absorption  efficiency) 


=»  acceptable  risk 
=  70  kg 
=  25,550  days 
=  lE+9  ug/kg 
»  chemical-specific 
=  112  d/yr 
-  21  yr 
=  1 

=  50  mg/day 
=  (see  text) 

=  2570  cm^/day 
=  1.0  mg/ao? 

=  (see  text) 


NONCARCINOGENS ; 


_ HQ  X  RfD  X  BW  X  AT  X  CF _ 

EF  X  ED  X  FC  X  [(IR,  x  AEi)  +  (SA  x  AF  X  AE<i)  J 


where. 


HQ  (hazard  quotient) 

RfD  (oral  ref.  dose,  mgVkg/day) 

BW  (body  weight) 

AT  (averaging  time) 

CF  (conversion  factor) 

EF  (exposure  frequency) 

ED  (exposure  duration) 

FC  (fraction  soil  contam'd) 

Ir,  (soil  ingestion  rate) 

Aei  (ingestion  absorp.  efficiency) 
SA  (skin  surface  area) 

AF  (soil  adherence  factor) 

AE^  (dermal  absorption  efficiency) 


=  1 

■  chemical-specific 
=*  70  kg 

■  7,665  days 
=  lE+9  ug/kg 
=  112  d/yr 

=  21  yr 
=  1 

=50  mg/day 
=  (see  text) 

=  2570  cm^/day 
,=  1.0  mg/cm^ 

=  (see  text) 


These  equations  yield  values  representative  of  concentrations  of  contaminants 
in  soil  in  units  of  ppb  or  micrograms /kilogram  (ug/kg)  .  To  convert  to  units 
of  ppm  or  milligrams/ kilogram  (mg/kg)  in  soil,  divide  by  1,000. 

The  exposure  frequency  (EF)  for  the  direct  contact  scenario  was  derived 
considering  climatic  factors  (e.g.,  snow  cover,  frozen  soil)  and  inclement 
weather  conditions  (e.g.,  rain)  as  well  as  variation  in  daily  activities  in 
which  industrial  workers  participate.  It  is  assumed  that  Michigan  winters 
last  for  4  months  (120  days)  making  soil  unavailable  for  contact.  Allowing 
three  weeks  off  for  vacations  and  sick  leave,  and  adjusting  for  a  standard 
five  day  work  week  yields  a  maximum  number  of  160  days  per  year  of  industrial 
outdoor  exposure  in  Michigan.  The  assumptions  represent  high-end  values 
within  a  range  of  potential  exposures. 


365  -  120  -  21  X  5/7  =  160 
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Data  from  the  Air  Quality  Division  indicate  that,  on  average,  precipitation 
exceeds  0.25  inch  one  day  per  week  during  the  months  of  March  through  October. 
These  data  represent  average  values  from  a  30  year  period,  1951  through  1980. 

It  is  assumed'  that  rainfall  which  exceeds  0.25  inches  makes  working  outdoors 
difficult.  incorporating  this  factor  also  assumes  that  this  significant 
rainfall  occurs  during  the  work  week  and  during  the  eight  hour  work  shift, 
which  may  not  always  be  the  case.  However,  this  assu^tion  may  be  balanced  or 
’’corrected”  by  a  few  low  temperature  days  or  snow  days  in  March  or  October 
which  could  prevent  a  worker  from  working  outdoors.  This 

the  number  of  days  per  week  which  a  worker  comes  into  contact  with  soil  to  be 
reduced  from  5  to  4 • 

Activity  patterns  of  a  reasonable  maximum  exposed  worker  are  not  likely  to 
bring  the  individual  into  contact  with  bare  soil  each  and  every  day,  since 
many  different  duties  may  be  performed  at  any  given  ^  ! 

conservative  estimate,  it  is  assumed  that  one  half  day  per  week  is  spent 
performing  some  activity  which  does  not  bring  the  worker  into  contact  with 
bare  site  soil.  The  incorporation  of  this  factor  results  in  a  reasonable 
maximum  EF  value  of  3.5  days  per  week  or  112  days  per  year. 

160  X  3.5/5  =  112 

The  soil  ingestion  rate  recommended  by  MDNR  is  50  mg/day,  which  follows  EPA  s 
recommendation  for  industrial/ commercial  workers • 

The  oral  absorption  efficiency  default  is  assumed  to  be  100%  for  volatiles  and 
50%  for  semi-  and  nonvolatile  chemicals.  When  chemical-specific  data  are 
available,  they  will  be  used  in  place  of  the  defaults.  This  policy  is 
consistent  with  the  Type  B  algorithms. 

The  skin  surface  area  was  estimated  in  the  following  manner: 

skin  surface  area  (cm’)  =  u  SA  forearms  =  1140 

u  SA  face  (1/2  head)  =  590 

u  SA  hands _ ~  040 

- -  Hto 

The  .amount  of  exposed  skin  surface  area  identified  represents  an  average 
scenario,  realizing  that  at  times  a  worker  could  a 

exposed.  For  example,  there  may  be  times  when  a  worker  is  working  witho 
shirt  and  times  when  a  worker  may  be  working  in  a  long-sleeved  shirt  and/or 
coat.  The  average  scenario  assumes  that  a  worker  is  working  in  a 
sleeved  shirt  and  long  pants  with  hair  or  a  hat  covering  part  of  his/her 
This  scenario  estimates  a  skin  surface  area  value  of  2,570  cm /day. 
addition  to  the  above  discussion,  surface  area  is  strongly  correlated  i 
body  weight.  Since  the  assumed  body  weight  represents  an  average  value, 

surface  area  should  be  represented  by  an  average  value  as  well. 

The  attenuation  factor  1.0  mg/cm^  is  the  value  recommended  by 

1991) .  After  evaluating  the  available  soil  adherence  studies,  EPA  conclu 

that  all  of  the  studies  considered  have  uncertainties  thereby  ma  ^  a 

recommendation  difficult.  The  studies  provide  a  possible  range 

1.5  mg/cmK  A  conservative  central  value  of  1.0  mg/cm"  is  recommended  until 

better  data  are  available. 
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The  dermal  absorption  efficiency  is  assumed  to  be  10%  for  volatiles  and  1%  for 
semi-  and  nonvolatiles  as  assumed  in  the  Type  B  algorithm.  All  absorption 
values  represent  defaults  which  will  be  replaced  if  chemical-specific  data  are 
or  become  available. 

As  indicated  earlier,  EPA  provides  general  guidance  on  how  to  characterize 
exposures  and  risks  when  conducting  risk  assessments.  For  Superfund  exposure 
assessments,  intake  and  exposure  values  should  be  selected  so  that  the 
combination  of  all  variables  results  in  an  estimate  of  the  reasonable  maximum 
exposure  (RME)  for  that  pathway.  The  RME  is  the  maximum  exposure  that  is 
reasonably  expected  to  occur  at  a  site.  Under  this  approach,  some  intake 
variables  may  not  be  at  their  individual  maximum  values,  but  when  in 
combination  with  other  variables,  will  result  in  estimates  of  the  RME  (USEPA, 
198%).  More  recent  EPA  guidance  (USEPA,  1992),  recommends  estimating  the  high 
end  exposure  by  "...identifying  the  most  sensitive  parameters  and  using 
maximum  or  near-maximum  values  for  one  or  a  few  of  these  variables,  leaving 
others  at  their  mean  values'*.  This  guidance  applies  when  only  limited 
information  on  the  distribution  of  the  exposure  or  dose  factors  is  available. 
The  basis  for  this  recommendation  is  that  maximizing  all  variables  will  result 
in  an  estimate  that  is  above  the  range  of  actual  values  seen  in  the 
population.  The  algorithms  presented  in  this  document  follow  EPA  guidance  by 
combining  exposure  assumptions  which  represent  a  mix  of  high-end  and  mid-range 
values.  For  example,  when  evaluating  the  direct  contact  equation,  a  70  year 
life  span,  body  weight  and  surface  area  all  represent  a  50th  percentile,  while 
the  exposure  duration  of  21  years  and  the  soil  ingestion  rate  represent  the 
90th  percentile.  . 


Since  no  distributions  exist  for  frequency  of  exposure  to  soil,  it*s  difficult 
to  estimate  a  value  and  its  associated  percentile.  However,  it*s  reasonable 
to  assume  that  the  value  chosen  (112  days)  is  representative  of  the  higher  end 
of  the  range  of  possible  exposures.  Data  supporting  the  dermal  contact  rate 
IS  also  lacking,  making  it  difficult  to  estimate  the  percentile  that  it 
represents.  Although  we  are  using  average  skin  surface  area  values  as 
presented  by  EPA  (USEPA,  1990) ,  estimation  of  those  areas  which  are  exposed  to 
soil  is  strictly  based  upon  best  professional  judgment.  Although  a 
significant  amount  of  uncertainty  surrounds  the  estimated  exposure  frequency 
and  the  dermal  contact  rate,  the  exposure  assumptions  selected  are  reasonable 
and  conservative  for  the  purpose,  of  developing  state-wide,  generic  cleanup 
<^^iteria  for  industrial  facilities. 
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GENERIC  COMMERCIAL  LAND  USE  CATEGORY 

The  commercial  land  use  category  is  extremely  varied  and  broad,  encompassing 
everything  from  day  care  centers  and  schools  to  gas  stations  and  warehouse 
operations.  The  physical  setting  of  commercial  properties  and  the  activities 
which  workers  and  the  general  public  engage  in  at  these  sites  are  also 
extremely  variable.  Given  the  breadth  of  the  commercial  land  use  category,  it 
is  impossible  to  assign  a  single  set  of  ’'typical**  or  generic  exposure 
assumptions  to  characterize  the  activities  of  all  potentially  exposed 
populations . 

In  order  to  facilitate  the  development  of  ♦generic  commercial  criteria,  the 
universe  of  commercial  land  uses  has  been  divided  into  four  subcategories 

based  on  factors  which  are  critical  to  the  assessment  of  potential  risk. 
These  factors  include  the  potentially  exposed  populations  (workers  or  general 
public)  and  the  nature,  duration,  and  frequency  of  the  exposures  likely  to 
occur  when  people  occupy,  work  at,  visit,  or  patronize  the  site.  The  division 
of  the  commercial  land  use  category  into  subcategories  allows  for  some  useful 
generalizations  to  be  made. 

A  substantial  degree  of  variability  remains  even  within  the  subcategories  of 
commercial  land  use.  It  will  be  the  responsibility  of  the  party  proposing  a 
remedy  to  demonstrate  that  the  site  and  exposure  setting  is  consistent  with 
the  characteristics  of  the  subcategory  closely  enough  to  warrant  use  of  the 
criteria.  Similarly,  the  party  proposing  the  remedy  will  have  to  describe  in 
the  RAP  those  measures  that  will  be  put  in  place  (institutional  controls, 
restrictive  covenants,  access  restrictions,  etc.)  to  assure  that  the  exposure 
setting  of  the  site  is  maintained  consistent  with  the  exposure  characteristics 
of  the  subcategory.  This  will  serve  to  guarantee  that  uses  of  the  site  which 
might  yield  unacceptable  exposures  will  be  precluded  in  the  future. 
Conversely,  land  uses  consistent  with  a  subcategory  may  not  possess  exposures 
that  are  similar  to  those  used  to  define  the  category.  Proper 
characterization  of  those  site-specific  activities  or  exposures  may  warrant 
the  use  of  generic  criteria  from  another  subcategory  or  category. 

In  the  following  sections,  exposure  assumptions  protective  for  the  set  of  site 
and  exposure  characteristics  described  below*  for  subcategory  III  and  IV  sites 
have,_been  developed.  Some  commercial  subcategory  III  and  IV  sites  may  be 
located  in  or  near  residential  areas  and,  therefore,  may  be  used  by  other 
populations  for  purposes  other  than  the  intended  commercial  use  (e.g. 
recreational) .  It  may  be  inappropriate  to  apply  the  generic  criteria 
developed  for  a  given  subcategory  of  commercial  land  use,  if  anticipated 
exposure  from  unintended  uses  exceeds  the  exposures  assumed  under  that 
subcategory.  Adjustments  can  be  made  to  the  exposure  assumptions  to  represent 
these  other  uses  or  criteria  for  a  more  representative  category  can  be  used. 
Alternatively,  the  RAP  may  denote  measures  designed  to  preclude  unintended 
uses . 

For  the  purpose  of  determining  if  the  generic  commercial  criteria  presented  in 
this  memorandum  are  applicable,  the  party  proposing  a  remedy  must  first 
determine  that  the  site  fails  within  the  definition  of  commercial  land  use  or 
that  the  site-related  exposures  are  similar  to  those  assumed  for  this 
category.  The  definition  of  commercial  land  use  includes  the  following  two 
elements : 
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•  The  primary  activity  at  the  site  is  commercial  in  nature  (e.g.,  retail; 
warehouse;  of fice/business  space,  etc.).  This  could  include  abandoned 
or  inactive  commercial  facilities  as  long  as  they  fit  both  the 
definition  of  a  commercial  facility  and  one  of  the  subcategory 
definitions  described  below. 

•  The  current  zoning  of  the  property  is  commercial,  future  zoning  is 
anticipated  to  be  commercial,  or  the  RAP  includes  documentation  that  the 
current  commercial  use  is  a  legal  non-conforming  use.  This  may  include 
different  zoning  designations,  depending  on  the  cormunity, 

"community  commercial",  "regional  commercial”,  "retail”,  or  "office- 
business”.  Documentation  of  zoning  must  be  provided  in  the  form  of  a 
map  or  current  property  record  card  which  shows  the  zoning  status  of  the 

•  site  and  all  adjacent  properties.  If  the  RAP  is  based  on  anticipated 
zoning  changes,  discussion  of  this  issue  must  indicate  how  and  when  the 
zoning  changes  are  Co  be  accontplished.  The  RAP  inusc  identify 
(preferably  on  .a  map)  the  nearest  current  residential  land  uses  and 
nearest  parcels  which  are  zoned  for  residential  use.  Any^  non—con£ontu.ng 
land  uses  in  the  vicinity  of  the  site  must  be  identified  in  the  RAP 
(e.g.,  residential  use  on  a  parcel  zoned  "transitional  commercial  ). 

Caution  should  be  used  when  categorizing  sites  on  the  basis  of  facility  or 
business  type.  We  expect  that  activities  may  vary  considerably  even  among 
facilities  of  the  same  type.  Activities  and  exposures  should  be  the  primary 
considerations  when  determining  a  land  use  category  for  a  specific  site. 

If  the  site  meets  the  definition  of  commercial  land  use,  the  party  proposing 
the  remedy  must  determine  which  of  the  four  subcategories  of  commercial  land 
use  defined  below  is  most  representative  of  the  exposure  setting  of  the 
subject  site.  The  subcategories  and  the  features  which  define  them  ate 
described  below: 

Subcategory  I:  This  commercial  land  use  subcategory  is  characterized  by  any 
use  which  is  intended  to  house,  educate,  or  provide  care  for  children,  the 
elderly,  the  infirm,  or  other  sensitive  subpopulations •  The  activities 
engaged  in  by  these  populations  at  the  site  are  characterized  by  exposures  of 
relatively  significant  duration  and/or  frequency  approximating  the  magnitude 
of  exposures  used  to  develop  the  -residential  criteria.  The  site  setting 
include  unpaved  or  landscaped  areas  containing  contaminated  surficial  soils 
which  may  be  frequented  by  potentially  exposed  populations  {e.g.  play  areas). 
Any  soil  contaminants  present  may  therefore  be  readily  accessible  to  the 
resident  populations.  If  relied  on  for  drinking  water,  exposure  to 
groundwater  would  also  be  significant.  In  addition,^  this  subcategory  o 
commercial  land  use  is  usually,  but  not  always,  located  in  or  near  residential 
areas  and,  therefore,  may  be  used  by  other  populations  for  purposes  other 
the  intended  commercial  use  (e.g.  recreational).  This  subcategory  could 
include,  but  is  not  limited  to,  the  following  uses: 

•  day  care  centers 

•  any  form  of  educational  facility 

•  hospitals,  eider  care  facilities,  and  nursing  homes. 

Although  a  site-specific  risk  assessment  may  be  conducted  on  sites  within  this 
category,  no  generic  commercial  cleanup  criteria  will  be  developed  because  in 
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most  cases,  the  site  setting  and  uses  will  warrant  the  application  of 
residential  criteria.  There  are  forms  of  subcategory  I  commercial  land  uses 
that  do  not  possess  the  exposure  characteristics  of  the  residential  exposure 
setting,  for  example,  long-term  or  convalescent  care  facilities  where  patients 
are  not  expected  to  come  into  contact  with  soils  on  a  frequent  basis.  In  such 
cases,  site-specific  cleanup  criteria  or  criteria  from  another  subcategory  can 
be  utilized  with  proper  justification. 

Subcategory  II:  This  commercial  land  use  subcategory  is  characterized  by  the 
following  features.  Access  to  the  public  is  reliably  restricted,  consistent 
with  its  use,  by  fences,  security,  or  both.  Affected  surficial  soils  are 
located  in  unpaved  or  landscaped  areas  that  are  frequently  contacted  by  worker 
populations  such  as  groundskeepers,  maintenance  workers,  or  other  employees 
whose  primary  duties  are  performed  outdoors.  If  site  groundwater  is  relied  on 
for*  drinking  water,  worker  populations  would  receive  half  of  their  total 
exposure  from  on  site  drinking  water. 

This  subcategory  could  include,  but  is  not  limited  to,  the  following  uses: 

•  large-scale  commercial  warehouse  operations 

•  wholesale  lumber  yards 

•  building  supply  warehouses 


The  degree  of  exposure  for  such  employees  under  Subcategory  II  property  is 
assumed  to  be  equivalent  to  the  exposures  used  to  model  outdoor  activities  in 
the  development  of  the  generic  industrial  criteria.  As  a  result,  a  unique  set 
of  generic  criteria  has  not  been  defined  for  this  sxifacategory  of  commercial 
land  use.  Sites  which  fall  into  this  subcategory  should  be  addressed  through 
the  application  of  the  generic  industrial  criteria  or  through  a  site-specific 
risk  assessment. 

Subcategory  III:  A  subcategory  III  commercial  site  is  characterized  by  the 
following  features.  Access  to  the  public  is  unrestricted,  however,  the 
general  public's  occupancy  of  the  site  is  expected  to  be  intermittent  and 
significantly  less  in  frequency  and  duration  relative  to  the  population 
working  at  the  site.  Although  some  of  the  activities  for  both  worker 
populations  and  the  general  public  at  a  subcategory  III  commercial  site  are- 
conducted  indoors,  a  significant  component  of  their  activity  will  likely  be 
outdoors.  Affected  surficial  soils  are  located  in  unpaved  or  landscaped  areas 
that  may  be  contacted  frequently,  primarily  by  the  worker  populations  (as  may 
be  the  cases  at  gas  stations,  auto  dealerships  or  building  supply  warehouses 
with  unpaved  or  landscaped  areas) ,  If  site  groundwater  is  relied  on  for 
drinking  water,  worker  populations*  would  receive  about  half  of  their  total 
exposure  from  the  site. 

This  subcategory  could  i.’iclude,  but  is  not  limited  to,  the  following  uses: 

•  Retail  gas  statues 

•  Auto  service  scaticns 

•  Auto  dealerships 

Retail  warehouses  selling  the  majority  of  their  merchandise  indoors  but 
including  some  limited  storage  or  stockpiling  of  materials  in  a  rear 
yard  (building  supply,  retail  flower  and  garden  shops  not  involving  on 
site  plant  horticulture  and  excluding  open  air  nurseries,  tree  farms  and 
sod  farms  which  would  fall  into  an  agricultural  land  use) . 
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Reoair  and  service  establishments  including  but  not  limited  to,  lawn 

mower,  boat,  snowmobile,  or  small  appliance  repair  shops  that  have  small 

outdoor  yards. 

Small  warehouse  operations 

Subcategory  IV:  A  subcategory  IV  commercial  site  is  characterized  by  the 

following  features.  Access  to  the  public  is  unrestricted,  however,  the 
general  public's  occupancy  of  the  site  is  intermittent  in  frequency  and  of 
short  duration  relative  to  the  worker  populations  resident  at  the  site 
the  frequency  and  duration  of  general  public  occupancy  at  the  site  is  typified 
by  the  time  necessary  to  transact  business  at  a  retail  establishment  or  to 
rUeive  personal  services).  The  predominant  activities  performed  by  both 
workers  and  the  general  public  at  this  type  of  commercial  property  are 
conducted  indoors.  Affected  surficial  soils  are  located  in  unpaved  or 
landscaped  areas  that  are  contacted  by  worker  populations  on  an  occasional 
basis,  such  as  outdoor  break  or  eating  areas.  General  public  contact  with 
these  areas  is  anticipated  to  be  significantly  less  than  the  worker's  contact, 
both  in  terms  of  frequency  and  duration.  If  site  groundwater  is  relied  on  for 
drinking  water,  worker  populations  would  receive  one-half  of  their  total 
exposure  at  the  site. 

This  subcategory  could  include,  but  is  not  limited  to,  the  following  uses. 

Professional  offices  (lawyers,  architects,  engineers,  real  estate, 
insurance,  etc.) 

•  Medical/dental  offices  and  clinics  (not  including  hospitals) 

•  Banks,  credit  unions,  savings  and  loan  institutions,  etc. 

•  Publicly  owned  office  buildings 

•  Any  retail  business  whose  principal  activity  is  the  sale  of  food  or 
merchandise  within  an  enclosed  building 

Personal  service  establishments  which  perform  services  indoors  (neaitn 
clubs,  barber/beauty  salons,  mortuaries,  photographic  studios,  etc.). 


Generic  Commercial  Cleanup  Criteria  Algorithms 

The  following  section  provides  justification  for  the  exposure  assumptions 
under- the  generic  commercial  subcategories  III  and  IV.  The  methods  used  to 
establish  the  generic  commercial  cleanup  criteria  for  commercial  subcategorxes 
III  and  IV  are  briefly  summarized  below. 

Groundwater:  The  worker  populatiotr  was  used  to  establish  exposure  parameters 

for  the  generic  commercial  groundwater  criteria.  Because  workers  are  expected 
to  spend  the  most  time  on  site,  their  exposures  are  assumed  to  be  greater  than 
exposures  to  the  general  public.  Protection  of  the  more  highly  expose 

population  assures  protection  of  the  general  public. 

Unlike  soil  exposures,  the  exposure  assumptions  which  serve  as  the  basis  for 
the  generic  groundwater  criteria  were  not  varied  between  sxibcategories  (except 
for  subcategory  I  which  assumes  the  ingestion  of  2  liters  of  water/da^ .  o 
meaningful  distinctions  could  be  made  between  commercial 
subcategories  and  water  ingestion  rates.  The  exposure  assumptions  and  tne 
resulting  groundwater  criteria  do  not  differ  from  those  developed  for  the 
generic  industrial  scenario.  Please  refer  to  the  narrative  on  groundwater 
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exposure  assumptions  in  the  generic  industrial  section  for  details  When 
available,  State  Drinking  Water  Standards  serve  as  the  ultimate  drinking  water 
criterion,  unless  a  more  restrictive  aesthetic  cleanup  criterion  is  available. 

Soil:  The  exposure  assumptions  used  in  the  direct  contact  algorithms  are 
protective  for  a  "reasonable  maximum  exposure".  The  focus  was  the  worker 
population  within  each  subcategory  that  spends  the  largest  amount  of  time 
outdoors  engaged  in  activities  that  permit  contact  with  affected  soils.  The 
worker  population  in  both  commercial  subcategory  III  and  subcategory  IV 
represents  the  segment  of  the  population  within  the  subcategory  with  the 
highest  potential  exposures.  Protection  of  less  significantly  exposed 
populations,  like  customers  or  workers  who  spend  less  time  outdoors,  is 
thereby  assured.  » 


Generic  Commercial  Direct  Contact  Soil  Algorithm 

The  direct  contact  soil  algorithm  for  the  commercial  scenario  is  the  same  as 
t  e  industrial  direct  contact  soil  algorithm  with  the  exception  of  different 
values  for  two  exposure  parameters,  specifically,  exposure  frequency  (EF)  and 
the  skin  surface  area  (SA),  and  incorporation  of  an  exposure  time  parameter. 
Please  refer  to  the  generic  industrial  section  for  details  on  the  exposure 
assumptions  that  have  not  changed. 


CARCINOGENS : 


where, 


_  10'^  X  BW  X  AT  X  CF _ 

SF  X  (EF  X  FD)  X  ED  X  FC  x  [  (IR,  x  AEi)  +  (SA  x  AF  X  AEd)  ] 


10‘*  cancer  risk 
BW  (body  weight) 

AT  (averaging  time) 

CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d'^) 
EF  (exposure  frequency) 

FD  (fraction  of  work  day) 

ED  (exposure  duration) 

FC  (fraction  of  soil  contaminated) 
IR,  (soil  ingestion  rate) 

AEi  (ingest,  absorption  efficiency) 
SA  (skin  surface  area) 

AF  (soil  adherence  factor) 

AE<j  (dermal  absorption  efficiency) 


acceptable  risk 
70  kg 

25,550  days 
lE+9  ug/kg 
chemi cal-specific 
(see  text) 

(see  text) 

21  yr 
1 

50  mg/day 
(see  text) 

(see  text) 

1.0  mg/ cm* 

(see  text) 


NONCARCINOGENS : 


_ HQ  X  RfD  X  BW  X  AT  X  CF _ 

(EF  X  FD)  X  ED  X  FC  X  [  (IR,  x  AEi)  +  (SA  x  AF  x  AE^)  ] 


where, 


HQ  (hazard  quotient) 

RfD (oral  reference  dose,  mg/kg  day) 

BW 

AT 

CF 

EF 

ED 

FD 

FC  (fraction  soil  contam*d) 


1 

chemical  specific 
70  kg 

7,665  days 
lE+9  ug/kg 
(see  text) 

21  yr 
(see  text) 

1 
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Ir, 

AEi 

SA 

AF 

AEd 


=  50  mg/day 
=  (see  text) 
=  (see  text) 
«  1.0  mg/ cm*' 
*  (see  text) 


These  equations  yield  values  which  teptesent  concentrations  of  oontaminants  in 
soil  ll  units  of  ppm  or  mg/kq.  To  E'P‘>  " 

micrograms/ kilogram  in  soil  (ug/kg) 9  multiply  V  f 

A“^rci^r“n?"L  subcategory  is  a  gas  station  attendant  who  must 
crerform  a  combination  of  indoor  and  outdoor  activities.  Th^  EF  of 
days/year  was  derived  assuming  that  four  months  of  winter  ^ 

individual  from  coming  into  contact  with  soil.  Ram  of 

weather  factors  were  not  considered  because  it  is  assumed 

worker  must  still  perform  his/her  outdoor  duties.  Allowing  for  three  weeks 
off  per  year  for  vacations  and  sick  leave  and  adjusting  for  a  standard  five 
dav  work  week  yields  a  maximum  number  of  160  days  pet  year  of  potential 
exposure  (i.e.,  365  -  120  -  21  x  5/7  =  160).  Having  both  indoor  and  outdoor 

responsibilities,  this  type  of  commercial  worker  is  ia 

spend  four  out  of  eight  hours  per  work  day  outdoors.  The  FD  parameter 

equal  to  0.5  (4/8  hours) . 

The  area  of  skin  exposed  is  assumed  to  be  the  same  as  for 
industrial  worker,  2570  cmVday.  This  assumes 

forearms  of  the  receptor  are  available  for  exposure,  typified  by 
wearing  a  short-sleeved  shirt  and  long  pants. 

Commercial  Subcategory  IV 

The  typical  worker  in  this  subcategory  may  be  represented  by  an  office 
who  ems  lunch  and  takes  breaks  outdoors.  The  EF  was 
four  months  of  winter  would  preclude  an  individual  from 

with  soil.  Allowing  three  weeks  off  for  vacations  and  sick  lec* /e  and 
adjusting  for  a  standard  five  day  work  week  yields  160  days/year.  As 
geLric  Industrial  scenario,  it  is  also  assumed  that  it  ®"*  ^ 

the  week.  This  results  in  a  value  of  128  days/year.  Since  ^  - 

receptor  is  outdoors  only  a  small  portion  of  the  work  day,  reasonably  1.5 
hours/day,  a  fraction  of  day  parameter  (FD)  (1.5  hours  out  of  8) 
incorporated  into  the  algorithm.  FD  is  equal  to  0.19  (1.5/8). 

This  type  of  receptor  is  assumed  to'be  a  person  with  face,  hands,  J®'®*™ 
lower  legs  exposed.  This  represents  an  individual  wearing  a  *^®*J"*^*®^  ^ 
shirt  and  a  dress  or  skirt.  The  total  skin  surface  area  for  these  exposed 

areas  is  4575  cm^/day. 

The  assumed  EF,  FD,  and  SA  values  for  the  two  commercial  subcategories  are 
summarized  as  follows: 
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Commercial  Subcat.  Ill 
Commercial  Subcat.  IV 


Exposure 

Frequency 

160 

128 


Fraction 
of  Day 

0.50 

0.19 


Surface 

Area 

2570 

4575 


Attached  as  a  table  is  a  matrix  presenting  all  commercial  category  and 
subcategory  definitions  and  exposure  assumptions .  Use  this  table  when  trying 
to  determine  the  most  appropriate  commercial  land  use  subcategory  for  the  site 
in  question. 
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Tabl.  1.  Oednilions  o<  indu«na.  and  commercial  categone.  and  commerca.  sobcategone,  and  ,»sociat«l  »ax*ir. 


assumptions. 


LAND  USE  CATEGORIES  AND 

exposure  ASSUMPTIONS 

Exposure 

Frequency 

(d/year) 

Fraction 
of  Day 
(unitless) 

Exposure 

Duration 

(yMis) 

Soil  ' 

IngMtion  1 

Rat*  i 

(mg/day)  I 

Skin 

Surface 

Area 

cm^day) 

INDUSTRIAL 

primaiy  activity  is  industrial; 
property  has  landscaped  and/or 

1  unpaved  areas  maintained  by 
employees  on  a  regular  basis  Of 
employeea  are  present  whose 

B  primary  duties  are  performed 
outdoors;  access  to  general  public 
is  restricted;  zoning  is  industrial 

<112 

<1 

<21 

<50 

<2570 

COMMERCIAL 

primary  activity  is  commercial; 
access  is  unrestricted;  zoning  is 
commercial;  see  subcategories 

SUBCATEGORY  I 

a  property  where  children,  the 
elderty,  the  infirm  or  other  sensitive 
subpopulations  are  housed, 
educated  or  otherwise  cared  for. 
e.g.,  schools,  nursing  homes,  day 
cares;  residential  cleanup  required 

1365 

l70 

<90 

varies  for 
different 
agegrpiL 

SUBCATEGORY  II 

activities  similar  to  those 
characterized  in  industrial  category; 
industrial  cleanup  required 

<112 

<1 

<21 

<50 

<2570 

SUBCATEGORY  III 

proper^  has  landscaped  or 
unpaved  areas  in  which  soma 
employees  will  spend 
approximately  half  of  their  vroric 
time,  e.g.,  gas  station  attendants 

060 

<0.5" 

<21 

150 

12570 

SUBCATEGORY  IV 

a  property  with  unpaved  or 
landscaped  areas  that  will  be 
frequented  by  employees  on  an 
occasional  b^s,  e.g..  outdoor 
eating  areas 

<128 

<0.19 

<21 

l50 

<4575 
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PART  201  OF  THE  NATURAL  RESOURCES  AND  ENVIRONMENTAL  PROTECTION  ACT,  1994 

PA  451 

GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA 
FOR  GROUNDWATER  AND  SOIL 

(REVISION  2) 

These  criteria  were  calculated  using  currently  available  toxicological  data.  Criteria  may  change  as  new  toxcity  data  become  ' 
available.  They  are  not  necessarily  final  cleanup  standards.  The  determination  of  a  soil  concentration  protective  of  surface  water 
and/or  groundwater  in  an  aquifer  is  more  complex  than  for  residential  sites,  consequently,  there  are  no  values  shown  on  the  list. 
PLEASE  READ  THE  ATTACHED  OPERATIONAL  MEMORANDUM  FOR  DETAILS.  Carcinogenic  chemicals  are  shown  in  bold 
italics.  All  values  are  expressed  in  units  of  parts  per  billion  (ppb);  ug/l  in  water  and  ug/kg  in  soil.  (Values  are  converted  from  units  of 
parts  per  million  (ppm)  as  generated  by  algorithms).  Scientific  notation  is  represented  by  E-r-  or  E-  a  value,  for  example  2  x  10*  is 
reported  as  2E-«-6.  Please  refer  to  Operational  Memorandum  #6  and  #8  for  information  concerning  method  detection  limits  and 
residential  cleanup  criteria,  respectively. 


GROUNDWATER  (ppb:ug/l) 

SOIL  (ppb:ug/kg) 

Chemical 

HaaMv 

Batad 

Drinking 

Watar 

Valua 

Aasthatic 

Drinking 

Watar 

Vakja 

GSt 

Vakja 

Targat 

Direct  Contact  Value  1 

Targat 
mWhod 
Dataction 
Limit  in 

Soi 

Mathod 

Dataction 

Umkin 

Watar 

Industrial 

Commarctal 
Subcatagory  111 

Subcatagory  IV 

Acanaptithene 

3,800 

NA 

3.8 

5 

8.1  E+8 

1.0E4>9  (G) 

1.0E*^9{G) 

330 

AcanapMhylana 

75 

NA 

(B) 

5 

1.6E+7 

Z3E+7 

5.4E+7 

330 

AcatakMiyde 

2J00 

NA 

(B) 

500 

9.7E+7 

1.4£4*8 

Z7E+8 

Z500 

Acaticacid 

1Z000 

NA 

(B) 

18,000 

4.2E*S 

5.9E4^ 

1.0E*^{G} 

9.0Ei^ 

Acatona 

Z100 

NA 

25,000 

100 

7.4e+7 

I.OE^-O 

Z1E+8 

100 

Acatonitriia 

400 

NA 

810 

50 

1.4E+7 

Z0E4-7 

3.9E+7 

100 

AcnMn 

330 

NA 

Z5 

5 

1.2E^7 

1.7E+7 

3.3E+7 

10 

AetyiMmid^ 

0.78 

NA 

9,1 

0.5 

33,000 

47,000 

1.1E+5 

*  i 

Acrylic  add 

11,000 

NA 

(B) 

NA 

3.9E*^8 

S,SE*B 

1.0E>9(G} 

NA  I 

Ae^yfonMh 

6.4 

NA 

2.2 

1 

46,000 

64,000 

1.3E+5 

10  i 

Al^cMof 

2(C) 

NA 

48 

1 

1.9E+e 

2.6E+6 

6.2E*^6 

20  t 

Aldicarb 

3(C) 

NA 

(B) 

2 

4.5E*^6 

6.3E*^ 

1.5E+7 

50  1 

Aldicarb  sulfoxida 

4(C) 

NA 

(B) 

2 

5.9E46 

8.2E*^ 

1.9E4-7 

50  1 

Aldicarb  sulfona 

2(C) 

NA 

(B) 

2 

5.0E+6 

7.0E+6 

1.6E*i'7 

50 

AMrtn 

02 

NA 

0.0014 

0.01 

8,800 

12,000 

29,000 

20  \ 

Aluminum 

10 

50{A.n 

(B) 

100 

10 

10 

ID 

700 

Ammonia 

10  (P) 

NA 

20(D) 

50 

\0{P) 

ID{P) 

ID{P) 

1,000 

AnMKna 

610 

NA 

4 

20 

2.6E+7 

3.7E+7 

8.7E+7 

1,700 

Anthncana 

21,000 

NA 

1.1  E^S 

5 

1.0E4^(G) 

1.0E>9(G) 

1.0£>9{G} 

Antimony 

6  (A.C) 

NA 

50(A) 

5 

1.6E+6 

Z2E46 

5.2E46 

Anmtic 

50  {A,C} 

NA 

11(A) 

5 

83,000 

1.2E^5 

ZBE*S 

Atmin9 

3(C) 

NA 

7.8 

1 

6.8E*^5 

9.5E*^ 

ZZE^ 

Azobanaana 

32 

NA 

(B) 

NA 

1.4E*^ 

1.9E+6 

4.5E*^ 

Barium 

2  000  (A, C) 

NA 

630  (A.O) 

200 

3.2E>8 

4.4E+8 

1.0E>9(Q) 

1.000 

8a#i2ana 

5(C) 

NA 

53 

5 

1.2E46 

Z4E46 

10 

1 


6/5/S 


GENERIC  INDUSTRIAL  AND 


COMMERCIAL  CLEANUP  CRITERIA 
“I  GROUNDWATER  (ppb:ug/l)  | 


Chemical  _ 


BmzMm 

Bmio(a)mthneiM  {Q} 
B*nio(kHluonntlmm(Q} 


B«nzo(g,h.i)pary(«w 
BMZ0<^yrww  (0} 
B«nzoicacid 
BmziiwkxM 
Bmzylchiorid^ 


B%ryllktm 

M8(2-£CM^»«ry9^^ 
Boron  _ 


BromobenzerM 

Bromodkhiorom^ihMm 

Bromoform 

Bromoffwttww 

n-Butmd 


2-BiJtanono  (MEK) 
n*Buty1  acetate 
t-Buty1  alcohol 
Butyl  benzyl  phthaMe 
Cadmium  _ 


Camphene 
Caprolactam 
Carbaryl 
Cartofuran 
Carbon  disulfide  (R) 


Carbon  febacMorMe 

CMordane 

Chloride 

Chlorobenzene 

Cbloroelbane 


2-Chloroethyl  vinyl  ether 

Chkm^om 

Cbtoronietfiene 

4-Chk)rD-3-methylphend 

bete-Chloronaphthalene 


Health- 

Based 

Dhteong 

Water 

Value 

Aesthetic 

Drinking 

Water 

Value 

GSI 

Value 

Target 
Method 
Detection 
Limit  in 
Water 

0.015 

NA 

0.0054 

50 

4.8 

NA 

0.31 

5 

4.8 

NA 

0.31 

5 

48 

NA 

0.31 

5 

75 

NA 

(B) 

0-2  (C) 

NA 

0.31 

92.000 

NA 

(B) 

50 

29.000 

NA 

22 

50 

20 

NA 

{B} 

0.5 

4{C} 

NA 

(B) 

1 

10 

NA 

{B} 

5 

3.2 

NA 

4.2 

5 

6{C) 

NA 

59 

5 

1.300  {A} 

NA 

(B) 

300 

100  (C.S)  NA 
100  {C.S}  NA 


2,700 


38,000 

1,600 

11,000 

3,300 

5{A.C} 


ID 

17,000 
2.000 
40  (C) 
2,300 


5{C} 

2{C} 

10 

100  {C} 
910 


10 

100  (C.S) 
270 
420 
5.200 


{B>  5 

0.64  <A,D}  0.5 


{8}  NA 

(B)  NA 

{8}  20 

1.6  20 

(B)  50 


21  1 

0.00063  0.0 


Z5E>5  {B} 


Industrial 


REVISION  2 
SOIL  (ppb:ug/kg)  • 


Direct  Contact  Value _ ;  Target 

Method 

Date 

Commercial  Commercial  Limit  k. 
Subcategory  III  Subcatagory  IV  ^ 


650 

910 

2,200 

Z1E+5 

Z9E+5 

6.8E^5 

2.1  E>5 

Z9E+5 

6.8E+5 

Z1E>6 

Z9E+6 

6.8E^ 

1.6E+7 

Z3E+7 

5.4E+7 

21,000 

29,000 

68,000 

1.0E+9(G} 

1.0E-^{G} 

1.0E^9{G} 

VOE-tBIG) 

1.0E*»^{G) 

1.0E+9  (G) 

1.5E^5 

2.0E>5 

4.1  E^5 

35,000 

48,000 

1.2E«^5 

ID 

ID 

ID 

23,000 

32,000 

63,000 

1.1  E+7 

1.5E+7 

3.5E+7 

Z7E+8 

3.8E+8 

8.9E^ 

ID 

ID 

ID 

4.0E+5 

5.6E^5 

1.1  E-^ 

3.1  E+6 

4.4E46 

8.7E46 

1.0E+6 

1.5E48 

Z9E+8 

9.7E+7 

1.4E+8 

2JE^8 

1.0E^0{G} 

1.0E+9{G) 

1.0E^(G} 

5.7E+7 

7.9E*7 

1.6E-^ 

4.0E^8 

5.6E>8 

1.0E>0{G} 

7.2E^8 

1.0E+9{G} 

1.0E+9{G) 

2.3E+6 

3.2E-»6 

7.4E+6 

0.02 

10,000 

1 


D 

ID 

ID 

1.1  E46 

5.7E4B 

1.1E+7 

LBE*^ 

Z7E+6 

5.3E+6 

I.5E+7 

Z1E*7 

4.1E^7 

l.9E*^ 

Z6E+B 

5.2£^ 

GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA 


Chemical 

GROUNDWATER  (ppb:ug/l) 

SOIL  (ppb:ug/kg) 

HeaNh- 

Batad 

Drinking 

Water 

VakM 

Aaathatic 

OrinkinQ 

Water 

Vaiua 

GSl 

Vakia 

Target 
Mathod 
Dataction 
Limit  in 

Water 

1  Direct  Contact  Value 

TarnAr 

Industrial 

Commarcial 
Subcatagory  III 

Commarcial 
Subcatagory  IV 

1  ai 

Mathod 
Dataction 
Limit  in 

SbH 

2-Chk)fophenol 

IX 

NA 

10 

5 

4.6E46 

6.5E46 

1.3E+7 

3X 

o-ChlorotokMne 

420 

NA 

(B) 

1 

1.5E'^7 

2.1  E+7 

4.1  E+7 

10 

Chlorpyrifos 

63 

NA 

0.002 

0.2 

1.4E+7 

1.9E+7 

4.5E+7 

10 

Chromium  (III)  {1} 

1X{A,C,J} 

NA 

77  {A,D) 

X 

1.0E-*^(G) 

1.0E+9(G) 

1.0Ef9{G} 

2,5X 

Chromium  (VI)  {1} 

1X{A,C.J} 

NA 

7.3  (A) 

5 

2.2E+7 

3.0E+7 

7.1  E^7 

2X 

Chry9mm{Q} 

4X 

NA 

0.31 

5 

2.1  E^7 

2.9E+7 

6.8E+7 

3X 

Com 

IX 

NA 

(B) 

10 

2.3Ea7 

3.2E+7 

7,4E+7 

5X 

Coppw 

4.0X{A) 

1,0X 

18{A.D) 

25 

1.7E^8 

Z4E+8 

5.6E+8 

1,0X 

Cyatmikm 

6 

NA 

4.7 

10 

2.6Ea5 

3.6E+5 

8.5E+5 

5X 

Cywiida{R} 

2X{C) 

NA 

5.2 

20 

9.9E>7 

1.4E+8 

3.3E+6 

5X 

Cydohmnono 

94.X0 

NA 

(B) 

SO 

1.0E-^9(G) 

1.0E^{6} 

1.0E+9(G) 

IX 

Dadhal 

210 

NA 

(B) 

1 

4,5E+7 

6.3E+7 

1.5E+8 

20 

Dalapon 

2X{C} 

NA 

(B) 

10 

6.3E+7 

8.8E+7 

1.8E+8 

IX 

4^'-000 

14 

NA 

0.0084 

0.02 

6.3Ea5 

8.8E+5 

Z1E+6 

20 

4-4*^DDe 

10 

NA 

0.0059 

0.02 

4.46+5 

8.2E+5 

1.5E46 

20 

4^'-oor 

10 

NA 

0.00023 

0.x 

4.4E+5 

6.2E+5 

1.5E+6 

20 

Dccabnwnodiphanyl  athar 

2X 

NA 

(B) 

10 

4.5E+7 

6.3E+7 

1.5E+8 

IX 

Di-n-butytphttiaMa 

zsx 

NA 

12, OX 

5 

5.4E+8 

7.6E+8 

1.0E<»9{G} 

3X 

DI(7-*dtyMMxy9adlpstt 

4X{C} 

NA 

(B) 

5 

2.1  E+7 

Z9E+7 

5.8E+7 

3X 

Dkvoctyl  phthaMo 

3X 

NA 

W 

5 

8.1  E+7 

1.1  E+8 

Z7E+8 

3X 

Diacatona  alcohol 

to 

NA 

{B} 

NA 

to 

ID 

ID 

NA 

Olazinon 

3.8 

NA 

0.002 

0.5 

8.1  E+5 

1.1  E+6 

Z7E+6 

10 

DU)9nzx>(m,h}Mnthrme9iy  {Q} 

0.48 

NA 

0.31 

5 

21, OX 

29.0X 

x,ox 

3X 

Dibanzofuran 

ID 

NA 

{B> 

5 

ID 

ID 

ID 

3X 

DibmmochionmHhaim 

1X{C,S} 

NA 

29 

1 

4.1  E+5 

8.2E+5 

10 

Dibfomomathana 

2X 

NA 

{B) 

5 

1.6E+8 

10 

1 ,2-Oichlorobanzana 

6X{C} 

NA 

7 

6.4E+7 

9.0E+7 

1.8E+8 

10 

1 .3-Dlchlorobanzana 

6X{C} 

NA 

IX 

1 

6.4E+7 

9.0E+7 

1.8E+8 

10 

f,4-OfcliforD6an2am 

75(C) 

NA 

15 

1.0E+6 

1.4E+6 

Z9E+6 

10 

Xy-DichtomiMniidkm 

7.7 

NA 

0.063 

20 

55,0X 

77,000 

1.5E+5 

zox 

Oichlorodifkjoromathana 

4.8X 

NA 

(B) 

1 

1.7E+8 

Z4E+6 

4.6E+8 

10 

1,1-Dichlofoathana 

2.5X 

NA 

(B) 

8.9E+7 

1.3E+8 

Z5E+8 

10 

t2-OfcMoroatfMn# 

5{C} 

NA 

5X 

1 

Z7E+5 

3.8E+5 

7.6E+5 

10 

1,1-Oichioroathylana 

7{C) 

NA 

32 

1 

7.4E+5 

1.0E+6 

Z1E46 

10 

cis-1 ,2-Dichloroattiytona 

70(C) 

NA 

(B) 

1 

8.2E+6 

1.1  E+7 

Z3E+7 

10 

trena-1 ,2-Dichloroathylana 

IX  (C) 

NA 

300 

1 

1.3E+7 

1.8E+7 

3.5E+7 

10 

2,6-D)chkxo^4-4>jtroanil^ 

6.3X 

NA 

{B> 

1.0E-^{G} 

1.0E+9{G) 

1.0E+9(Q) 

0.1 

2,4-Olchlofophaool 

210 

NA 

34  {0) 

4.5E+7 

6.3E+7 

1.5E+8 

3X 

2,4-Dlchlorophanaxyacadc  acid 

70(C) 

NA 

47 

10 

4.5E+7 

6.3E+7 

1.5E+8 

2X 

3 


6/5/95 


GENERIC  INDUSTRIAL  AND 


COMMERCIAL  CLEANUP  CRITERIA 
"T  groundwater  (ppb;ug/l)  1 


'Chemical  -- 


1,2-Okitk)t9pnp»if 

f,MMcMon>propMM 

DIMen¥0» 

OlcyclohMtyt  pMhilita _ 


OhUrtn 

OMhoxynwthww 
OMtiyIattMr 
DMhyl  pMhaiito 

DI«ttiv>tn«g<ycoimonoto><yt«»h«r 


OUMpropytMnira 
Oinwthyl  phthaW* 
N.N-OimattiytacatamMto 
N.N-Oinwttiyianina 
OimathyMbnnaiiiida _ 


2.4-Olnwmylphand 
2,6-Oimathylphanol 
.3,4-Oiin«ihylph«nal 
Oknamytoulfoxida 
7,44)Mlrotoki»iM _ 


OinoMb 

1,4'JHoxan9 

Diquat 

Endowjifan  (J) 

EndothaH  _ 


Endrin 

epMUonhydrin 
Ethanoi 
Ethyl  acalata 
1  -Ethyt-a-methylbanzana 


Ethylbanzana 
Ethyhimaitromid9 
Ethylana  glycol 
Ethylanaglyeolacatato 
Ethylana  glycol  monobutyl  ether 


Fhjoranlhana 
Fhjorana 
Fluorine 
Fonnaldahyda 
Fonnicacid 


Hedttv 

Baaed 

Drinking 

Water 

Vakie 

GSI 

Value 

Target 
Method 
Detection 
Limit  in 
Water 

5{C} 

NA 

1 

64 

1 

19 

NA 

3 

1 

12 

NA 

{B) 

0.1 

ID 

NA 

(B) 

5 

2{C) 

350 

5.6E-»6 

19.000 

ID 


700(C) 
0.05  (C) 
42,000 
10 
270 


0.0023 

(B> 

41,000 

1,000 

(B) 


31 

1.1 

68,000 

{B> 

{B> _ 


2.500 

NA 

3 

2,500 

NA 

1 

400  (C) 

zooo 

1 

3,800 

29,000 

NA 

NA 

1 

{ 

REVISION  2 
SOIL  (ppb-.ug/kg) _ 

Direct  Contact  Value  _ 1  Target 


16 

NA 

(B) 

NA 

i1E*5 

NA 

2.9E+6 

5 

520 

NA 

{B) 

NA 

46 

NA 

(B) 

NA 

2.000 

NA 

3.800 

NA 

1.000 

NA 

31 

5 

13 

NA 

(B) 

5 

29 

NA 

(B) 

5 

6.3E+5 

NA 

(B) 

NA 

5.1 

NA 

91 

5 

7(C) 

NA 

0.5  (D) 

1 

320 

NA 

ZOOO 

1 

20(C) 

NA 

(B) 

1 

4.8 

NA 

(B) 

0.01 

100(C) 

NA 

(B) 

k _ 

Industrial 

3.6E+S 

1.4E+5 

5.2E>5 

10 


0,400 

ID 

3.7E+8 

1.0E+9{G) 

5.4e+7 


5.7E+5 


Commercial 
Subcategory  III 

5.1  E-^ 
1.9E+5 
7.2E+5 
ID 


13,000 

ID 

5.2Ete 

1.0E^9{G} 

7.6E*7 


8.0E-I-S 


1.0Ef9{G>  1.0E*9{G) 

1.9E+7  2.6E+7 


1.9E+7 
1.6E+6 
7.1  E+7 


2.3E+8 

Z7E+6 

6.3E>6 


Z3E'»6 

1.0E-»8 


3.2E+8 

3.8E-»6 

a.8E-r6 


1.0E+9{G)  1.0E+9{G> 

i2E+5  3.1  E+5 


^alue  _ 1  Target 

Method 

Dalaci 

Commercial  Limit  in 
Sut>category  IV  Soil 

3.8E+5 
IJE**^ 

ID 


31.000  20 
ID  100 

1.0E-*^{G)  100 

1.0E+9{G)  330 

1.8E+8  NA 


1.6E+6  MA 

1.0E-^9(G)  330 

5.2E^7  NA 

4.6E+6  NA 

2.0E»8  NA 


7.4E+8  I 

8.9£<^ 

Z1E^7  I 

I.OE^CQ) 

7.3E+5 


0.02 

5 

1,000 

NA 

NA 

1 

1 

5.000 

NA 

NA 

5 

5 

NA 

100 

18,000 


4 


GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA  REVISION  2 


Chemical 

GROUNDWATER  (ppb:ug/l) 

SOIL  (ppb:ug/kg) 

Health- 

Based 

Dfinidng 

Water 

Value 

GSI 

Value 

Target 

Direct  Contact  Value  ■  Tam- 

Method 
Detection 
Limit  in 
Water 

(ndusthal 

Commercial 
Subcategory  ill 

Method 

Detection 

Umitin 

Son 

Commerciai 
Subcategoiy  IV 

l-Formytpiporidint 

230 

NA 

{B} 

8.2E+6 

1.1  £-►7 

2.3E+7 

NA 

GwieMiWoM 

35 

NA 

{B} 

1.5E+6 

2.1  E+6 

5.0E-»^ 

NA 

Glyphouto 

700  {C} 

NA 

{B} 

4.5E^^ 

6.3E^8 

1.0E+9{G} 

NA 

MpCKMof 

0.4  {C> 

NA 

0.0016 

33,000 

47,000 

1.1  E^5 

20 

H^ptBchiof 

0.2  {C} 

NA 

0.0011 

0.01 

16,000 

23,000 

54,000 

20 

rvH«p(an« 

92.000 

NA 

4 

NA 

1.0E^9{G) 

I.OE-^O  {G} 

I.OE-^O  {G} 

NA 

HfXibfPfnotenztra 

58 

NA 

(B) 

(K) 

1.3E+7 

1.8E+7 

4.2E+7 

(K) 

Hmehkmbmtimm  (04$) 

1{C) 

NA 

0.0019 

(K) 

94,000 

1.3E+5 

3.1  E+5 

{K) 

Hmehhi^obutadhmfOM) 

45 

NA 

500 

W 

1.9E<^ 

Z7E+6 

6.4E'^6 

(K) 

aiphm  HmxachhiocycMmxmm 

0.55 

NA 

0.13 

0.01 

24,000 

33,000 

79,000 

20 

1.9 

NA 

0.46 

0.01 

83,000 

1.2E+5 

2.8E+5 

20 

H«}GKhk)rocydop«itadi«n«  (C-56) 

50  {C} 

NA 

0.54 

(K) 

3.2E^7 

4.5E-*-7 

1.1  E>8 

m 

HttraeMoTMtfMM 

250 

NA 

13 

2 

1.8E+6 

Z5E46 

4.9£^ 

50 

n-Hexirw 

8,600 

NA 

{B} 

NA 

3.1E<^6 

4.3Et>8 

8.5E't>8 

NA 

2-Hexanon« 

2,900 

NA 

(B) 

50 

I.OE^a 

1.5E^6 

Z9E^ 

100 

lndmto(1,Z^t0pynm  {Q} 

4.8 

NA 

0.31 

5 

2.1  E+5 

2.9E^6 

330 

Iron 

ID 

300(A) 

(B) 

100 

ID 

ID 

ID 

ZOOO 

itobutyl  alcohol 

6,700 

NA 

(B) 

1,000 

2.4€^ 

3.3E^6 

6.6E^ 

4.400 

Itophoiwm 

3,700 

NA 

860 

5 

Z6E^7 

3.7E+7 

7.3E+7 

330 

Isopropyl  alcohol 

1,300 

NA 

21,000 

400 

4.8E+7 

6.7E+7 

1.3E+8 

4,400 

Load 

4{A.L) 

NA 

6.6  (A, D) 

3 

4.0E45  (L) 

4,0E^  {L} 

4.0E^5  (L) 

1,000 

Undmm 

0.2  (C) 

NA 

0.08 

0.01 

1.2E+5 

1.6E+6 

3.8E^ 

20 

Magnesium 

1.2E>6 

NA 

(B) 

30 

1.0£'»>9{G} 

1.0E^9  (G) 

1.0E+9{G} 

3.000 

Mai^ganese 

500  {A} 

50  (A) 

(B) 

20 

Z2E+7 

3.0E+7 

7.1  E+7 

ZOOO 

Mercury  (Inorganic) 

2{A,C) 

NA 

0.0013  (A) 

0.2 

1.4E+6 

1.9E<»6 

4.5E<f6 

100 

Methanol 

10,000 

NA 

41,000 

1,000 

3.7E+8 

5.2E^8 

1.0E^{G} 

4.400 

Methoxychlor 

40  {0} 

NA 

{B> 

0.5 

Z3E+7 

3.2E^7 

7.4E+7 

SO 

2-Methoxyethar>ol 

83 

NA 

{B> 

NA 

3.0£^ 

4.2E46 

NA 

2-MethyM-chlorophenQKyacetic  acid 

21 

NA 

(B) 

0.5 

4.5E^ 

6.3E46 

1.5E+7 

100 

244ethyM,G<linitrophenol 

73 

NA 

0.5S 

20 

1.6E+6 

Z2E46 

5.2E+6 

1,700 

4-M«thyi-2-p«itanora  (M(BK) 

1,000 

NA 

(B) 

50 

3.7E+7 

5.2E+7 

I.OE*^ 

100 

M«thyM«t-txjtyl  attMT  (MTBE) 

690 

NA 

380 

50 

Z5E+7 

3.4E>7 

6.8E^7 

100 

N-Methyl-morpholine 

56 

NA 

{B> 

NA 

Z0E*6 

Z8E>6 

5.6E*^ 

NA 

Methyteyciopentane 

10 

NA 

{B} 

SO 

ID 

(0 

ID 

500 

4,4'‘Mtthyl»n9  bH  2-ehlomanlUn»  {M} 

36 

NA 

(B) 

1 

1.6E+5 

Z2E^ 

5.1  E+5 

SO 

nwifr jaefiv  crwcinov 

5{C) 

NA 

59 

5 

3.3E*^ 

4.6E>6 

9.2E>6 

10 

2*Melhylnaphthaiene 

ID 

NA 

{B> 

5 

ID 

ID 

ID 

330 

2-Melhylphenol 

1.000 

NA 

38 

5 

3.7E+7 

5.2E+7 

1.0E<^ 

330 

3-Memylphenol 

1,000 

NA 

{B> 

5 

Z3E^ 

3.2E^ 

7.4E48 

330 

5 
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GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA 
I - - -  I  groundwater  (ppb:u9/l)  | 


Chemical 


4-Mattiy<phMWI 

AMotoc/itor 

Motybdtnum 

htephthimw _ _ _ 


NIcM 
Nitrate  (P) 

Nitrite  (P) 

NKrottenzww 

2-Nitroptwnol  _ 


n4lltn»o-dl-n-pnpylmi^ 

H-NUroMo^phmylantlnm 

Oxamyl 

Oxo-haxyt  acatate 

PancHmathattn _ 


Pantachiorobanzana 

PantachiororNtrobanzana 

PmHaehkmph9noi 

Pantana 

2-PafTtana  _ _ 


Phananlhrana 

Phand 

PIdoram 

Pipahdina 

Poh/bfomkmfd  biph^nyi9  (J) 


PofycModnatfad 

Promaton 

Propachksr 

Propazina 

Propionic  acid  _ 


Propyl  alcohol 
Propylane  glycol 
Pyrana 
Pyrldina 

Salanium  _ 


Silvar 
SImazina 
Sodium 
Sfyrana 
Sulfata 


HaaNh- 

Baaad 

Dhnlong 

Walar 

Value 

Aasthebc 

OrinkinQ 

Water 

Value 

GSI 

Vahte 

Target 

Method 

Detection 

Umitin 

Water 

100 

NA 

6.2 

5 

670 

NA 

150 

10 

100  (A) 

NA 

800  (A) 

10 

750 

NA 

29 

5 

100  (A.C} 

NA 

57(A.D} 

50 

10,000  (C.P)  NA 

(B) 

100 

1,000  (C.P)  NA 

{BI 

100 

9.6 

NA 

1,900 

5 

58 

NA 

{B} 

5 

0.5 

NA 

{B} 

5 

710 

NA 

160 

5 

200  {C} 

NA 

(B) 

NA 

210 

NA 

(B) 

NA 

2,500 

NA 

0.62 

0.1 

(B> 

(B) 

0.8(0} 

(B) 

(B) _ 


{J,T}  |0.S{C) 
1460 
*270 
560 
35.000 


98  (A) 

4{C} 

4.5E*5 

100(C) 

ID 


0.1  (A) 

3.4 

{B} 

19 


REVISION  2 
SOIL  (ppb:ugykg) 


Direct  Contact  Value 


Induatrial 

Convnercial 
Subcategory  III 

Commercial 
Subcatagory  IV 

Dat( 

Urn 

Soi 

rin| 

Z3E+7 

2.9E+7 

ZZE*7 

3.2E+7 

4.0E^7 

3.2E+7 

7.4E+7 

9.5E^7 

7.4£^7 

330 

50 

IOC 

1 

1.6E+8 

2.3E>8 

5,4E+8 

330  J 

3.4e+8 

4.8E+8 

1.0E-»9(6} 

1.000  H 

ID 

ID 

ID 

NA 

J 

ID 

ID 

ID 

NA 

1 

3.4E+5 

4.8E+5 

9.5E+5 

33 

0  I 

1.3E^7 

1.8E+7 

4.2E+7 

^5? - - 

3,500 

5,000 

9,900 

33 

1 

5.1  E+6 

7.1  E+6 

i.4e+7 

33 

0  " 

1.7E+8 

^4e♦8 

5.6E>8 

W 

1 

7.4E48 

1.0E+7 

Z1E+7 

Hi 

^  1 

5.4E^8 

7.6E+8 

1.0E*9(O} 

a 

) 

3.7E46 

3.4E+7 

1.3E+6 

ID 

ID 


75 

NA 

(B) 

5 

13.000 

NA 

1,100 

5 

500(C) 

NA 

{B) 

10 

9.2 

NA 

{B> 

NA 

0.39 

NA 

(B) 

NA 

5,2E^6 

47E^7 

1.8E+6 

ID 

ID 


1.6E+7 

Z3E+7 

5.4E>7 

m\ 

4.5E*i^ 

6.2E+e 

1.0E>9(G} 

r  1 

3.2E>8 

4.4E-^ 

1.0E+9(G> 

100 

3.3E+5 

4.6E+5 

9.1E+5 

NA  |l' 

17.000 

24.000 

56,000 

h  m. 

4.000 

NA 

15,000 

NA 

4.2E'^5 

NA 

1.9E+5 

5,000 

1,600 

NA 

11,000 

5 

21 

NA 

20 

20 

50  (A.C) 

NA 

5(A) 

5 

1.0E+9(G) 

1.0E-^(G} 

1.0E*9(G) 

1.4E>8 

ZOE+8 

3.9E*8 

1.0E+9(G> 

1.0Ef9(G> 

1.0E*9(G> 

3.4E>8 

4.7E+8 

1.0E«0(G} 

7.4E'»5 

I.OE-rO 

Z1E>6 

Z3E*7 

3ZE+7 

7.4E+7 

Z1Ef7 

3.0E+7 

7.0E+7 

Z3E*7 

3,3E+7 

7.7E*7 

1.0E«9(G} 

1.0E+9(G} 

1.0E-»9(G} 

I8.3E+S 

1.2E+6 

Z3E-»6 

2.5E^5  {B} 
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GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA  REVISION  2 


GROUNDWATER  (ppbrug/l) 

SOIL  (ppb:ug/kg) 

HeMtv- 

Targ«< 

Direct  Contact  Value 

Target 

Aasthattc 

Mathod 

Mflthod 

Drinking 

Orinkmg 

Oataction 

Dataction 

Watar 

Watar 

GSt 

Limit  in 

Commarciai 

Commardai 

Umk  in 

Chemical 

Vakia 

Vakia 

Vakia 

Watar 

Induatriai 

Subcatagory  ill 

Subcategwy  IV 

Soil 

Tebuthkiron 

1,500 

NA 

{0} 

NA 

3.2E^ 

4.4E<f>6 

1.0E+9(G} 

NA 

tX7,$-T9tntnm9odibmtio-p^^  {0} 

(0) 

NA 

(0} 

0.0001 

{0} 

{0} 

{0} 

0.01 

1 .2.4.S>Telrichk)fObfi2<nt 

7,100 

NA 

0.4 

0.1 

1.0E+9  (G) 

1.0E+9  (G) 

1.0E+9{G} 

20 

tX7,^T9tncitM>ndlbmo-(^^lloxln  (O) 

3.0E-5  {C} 

NA 

1.4E-6 

1.0E-5 

0.99 

1.4 

2.9 

0.001 

1, 1, 1,2^T9incNon>9dmm 

130 

NA 

{0} 

1 

9.SE^ 

I.OE-Ke 

Z7E+6 

10 

1, 1,2,2’T9tnehton9thatm 

17 

NA 

32 

1 

1.2E-»^ 

1.7E-^ 

3.5E*^5 

10 

5{C) 

NA 

22 

1 

4.9E^ 

B.BE^ 

1.4E+6 

10 

Tetrahydrofurm 

690 

NA 

3,300 

1,000 

ZSB^7 

3.4E+7 

6.8E^7 

10,000 

ThaNkjm 

2{A.C) 

NA 

5.4(A) 

2 

3.0E^ 

4.2E^ 

1.0E+6 

500 

Tolutfw 

1,000  {C} 

790 

110 

1 

1.6E^8 

2.3E-»'8 

A.BE’^B 

10 

p^ToMdkm 

ia 

NA 

{0} 

NA 

7.9E*»^ 

1.1  E46 

2.6E+6 

NA 

Taxmpimm 

3{C} 

NA 

0.0002 

1 

23,000 

32,000 

63,000 

170 

TrialM* 

270 

NA 

(0) 

1 

5.9E^7 

8.2E+7 

1.9E+8 

20 

TributytemirM 

29 

NA 

{0} 

NA 

1.0E46 

1.5E+6 

Z9E^ 

NA 

1 ,2,4»Trichlofobftt>n< 

70  {C> 

NA 

22 

5 

6.8E+7 

9.5E+7 

2.2E^8 

330 

1 , 1 ,1 -TrichlonMlharw 

200(0} 

NA 

120 

1 

2.1  E^7 

Z9E^7 

5.8E^7 

10 

•  1, 1,2^TrteMQn}9ih9n9 

5{C} 

NA 

65 

1 

4.4E+5 

6.1  E+5 

1.2E^ 

10 

Trtchkmthyhim 

5{C} 

NA 

94 

1 

1.6E46 

2.2E-»6 

4.3E-f6 

10 

Trichiorofluoromethan* 

7,300 

NA 

580 

1 

ZSB^ 

3.6E*i^ 

7.3E+8 

10 

2.4.5-Trichloroph6nol 

Z100 

NA 

25 

50 

4.5E+8 

6.3E^ 

1.0E^(G} 

1,700 

2,4,$^Trtchhmph9not 

320 

NA 

27(0) 

5 

1.4e^7 

1.9E+7 

4.5E^7 

330 

2(2.4.5-Tnchloroph0noiKy)propM)nic  acid  {N} 

50(C) 

NA 

21 

1 

3.4E>7 

4.7E^7 

I.IE^ 

50 

1 ,2,3-TricHioropropana 

120 

NA 

(B) 

1 

2,6E-»-7 

3.6E+7 

8.5E+7 

10 

1 ,1 .2-Trtchioro-1 .2,24r1fhJoroathana 

5.6E^5 

NA 

33 

NA 

1.0E*^9(G) 

1.0E^9(G) 

1.0E*»'9(G) 

NA 

Triethaiwiamina 

10,000 

NA 

(0) 

NA 

3.7E>6 

5.2E-^8 

1.0E^(G} 

NA 

3-T  rifluoromathyM-nitrophanoi 

13,000 

NA 

32  (D) 

NA 

1.0E‘t«(G} 

1.0E^9(G) 

1.0E<»>9(G} 

NA 

TrttlunUn 

450 

NA 

(0) 

1 

^OE+7 

Z7E*7 

6.4E^7 

50 

2,2,4*Trimathy1  pantana 

10 

NA 

{0} 

50 

ID 

10 

10 

500 

2.2,4-T  rimathy*-2-pantana 

10 

NA 

{0} 

NA 

to 

to 

to 

NA 

1 ,2,4-Trimathytbanzana 

86 

NA 

22 

1 

3.1  E46 

4.3E^6 

8.5E46 

10 

1 .3.5-Trinriathytt)anzana 

65 

NA 

26 

1 

2.3E46 

3.2E46 

6.4E46 

10 

trta(2,2-DlbnmH>pnpyQphatf^ 

1.9 

NA 

(0) 

NA 

83,000 

1.2E+5 

Z8£^ 

NA 

Uraa 

ID{P} 

NA 

(0) 

400 

ID(P) 

10  (P) 

ID(P} 

20,000 

Vanadium 

180  (A) 

NA 

8  (A) 

20 

3.9E^7 

5.5E^7 

1.3E-»^ 

1,000 

Vinyl  acatato 

1,800 

NA 

(B) 

50 

6.5E^7 

9.2E+7 

1.8E48 

100 

VInylchhridm 

2(0} 

NA 

3.1 

1 

11,000 

16,000 

31,000 

10 

WhNa  phoaphonia  {R} 

0.31 

NA 

(B) 

NA 

68,000. 

95,000. 

2.2E<^. 

NA 

Xylanaa 

10,000  (C) 

280 

59 

3 

1.0£<^9(G} 

1.0E49(G) 

1.0E49(G} 

30 

Zinc 

6,900  (A) 

< 

§. 

in 

81  (A.D) 

20 

1.0£^(G) 

1.0E^(G) 

1.0E*^9(Q) 

1,000 
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Footnotes 


{A} 

{B} 

{C} 

{D} 

{E} 

(F) 

{G} 

{H> 

{1} 

{J> 

{K} 

{L) 

{M} 

{N} 

{O} 

{P} 

{Q} 

{R> 

{S} 

m 


Background,  as  defined  in  Rule  701(c).  may  be  substituted  if  higher  than  the  cleanup  criteria. 

Chemical  has  either  not  been  evaluated  or  an  inadequate  data  base  precludes  the  development  of  a  GSI  value 
Contact  an  ERD  toxicologist  for  assistance. 

State  of  Michigan  Drinking  Water  Standard  established  pursuant  to  Section  5  of  the  Safe  Drinking  Water  Act.  A^ 
No.  399  of  the  Public  Acts  of  1976  used  as  the  default. 

GSI  value  is  pH,  temperature,  or  water  Itaidness  dependent.  Contact  an  ERO  toxicologist  lor  details, 

Ctiemlcal,  due  to  Its  physicocttemical  preperties.  Is  not  expected  to  leacit  through  soils  to  groundwater  under 
most  conditions. 

Professional  judgment  used  to  determine  that  50  ppb  of  aluminum  in  drinking  water  is  protective  of  human 
health. 

Criteria  exceeds  100%  in  soil,  hence  it  is  reduced  to  100%. 

Criteria  is  based  on  agricultural  impacts  (phytotoxicity),  not  20X  groundwater  critenon. 

SSXnup  cSSS  Chromium  III  cleanup  critena  can  only  be  us»l  at  sites  where  groundwater  re  prevented 
from  being  used  as  a  public  water  supply,  cunently  or  in  the  future. 

Chemical  may  be  present  in  several  isomer  forms.  Isomer  specific  concentrations  must  be  combined  for 
comparison  to  criteria.  Contact  an  ERD  toxicologist  for  further  explanation. 

Two  different  analytical  methods  and  target  method  detection  limits  are  available  for  this  chemical.  Refer  to 
Operational  Memorandum  #6  for  details. 

Criteria  developed  using  the  U.S.  EPA  Integrated  Uptake  Slokinetic  M^el  for 

methodfsl  is  cunBntlv  available  to  evaluate  lead  toxicity  in  adults.  Higher  level  may  be  accej^able  if  Mrf 
wncentrition  is  less  than  400  ppm  and  groundwater  migrating  off-site  will  not  impact  adjacent  properties. 
Contact  an  ERD  toxicologist  for  further  explanation. 

Also  known  as  MBOCA. 

Also  known  as  Sllvex. 

use  2  3  7  8-TCDD  "toxicity  equivalence  factors"  (JEFs)  for  other  chlorinated  and  Contact 

dibenzttHiioxins  and  chlorinated  and/or  brominated  dibenzofurans  for  companson  to  cleanup  cntena.  Contart 

an  ERD  toxicologist  for  details. 

All  potential  sources  of  nitrogen-nitrate  must  be  combined  and  compared  to  nitrate  criteria.  Contart  an  ERD 
toxicologist  for  details. 

Criteria  for  carolnogenic  polynuclear  aromatic  hydrocaroons  (PAHs)  war.  developed  using  -relaUve 
potential  potencies'  (RPPs)  to  benzo(a)pyrene. 

Chemical  may  bo  reactive  in  soil. 

Concentrations  of  trihalomethanes  in  groundwater  must  be  combined  to  determine  compliance  with  the  healti 
based  drinking  water  value  of  1 00  ppb. 

Toxic  Substances  Control  Act.  Subpart  G  -  PCS  Spill  Cleanup  Policy  standards  may  be  more  restrictive. 


ID  =  Inadequate  data  to  develop  criterion;  NA  »  Not  available. 
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■MICHIGAN  DErARTMENT  OF  NATURAL  RESOURCES 
INTEROFFICE  COMMUNICATION 

September  30,  1993 

TO;  Environmental  Response  Division  Staff 

FROM:  Alan  J.  Howard,  Chief,  Environmeptal  Response  Division 

SUBJECT:  MERA  Operational  Memorandum  .?15:  Default  Type  A  Cleanup  Criteria 


In  order  to  facilitate  cleanup  decisions  at  sites  at  wmcn  ^ 

metals  may  be  of  concern,  the  following  acceptable  oerau it  Type  A^soil^  ° 

criteria  have  been  established.  These  values  are  basea  on  analysis  or  the 
database  for  the  Micnigan  Backgrouno  Soil  SurveyJApri .  1991) /nicn  is 
maintainea  by  Waste  Management  Division  (WHO),  mey  represent^  .he  mean  p i 
one  stanoaro  deviation  for  WMD  data  from  comoinea  cjay,  .opsoi  i  . 

categories.  The  values  are  presented  in  two  significant  figures.  Data  snouio 
be  rounoed  to  two  significant  figures  for  comparison. 

Table  1:  ACCEPTABLE  DEFAULT  VALUES 
TYPE  A  SOIL  CLEANUP  CRITERIA 


Acceptable 

Substance  Concentration  fma/ka) 

i,  O  Aluminum  5900 

C  Arsenic  5.3 

j  C  Barium  75 

A.oR-  "  Cadmium  1-2 

-  Cobalt  6.3 

iL  Chromium  (total)  13- 

CL  Copper  62 

-rvaniWp  0.39 

•J-O 


O  Aluminum 
C  Arsenic 
CL  Barium 
Cadmium 
—  Cobalt 
CL  Chromium 
CL  Copper 
Cyanide 


Substance 

Iron 

Mercury 

Lithium 

Manganese 

Mickel 

Lead 

Selenium 

Silver 

Zinc 


Acceptable 

Concentration  fmo/ko] 


12000 


!b.O 


The  default  values  apply  as  follows. 


0.13 

c 

9.8 

1 

440 

1.0  c 

20 

U  •  O  <2^ 

21 

o 

0.41 

O-T-  C. 

1.0 

O"  ^ 

47 

alues  1 

isted  in 

re  not 

required. 

The  values  apply  to  all  soil  types,  statewide. 

It  is  acceptable  to  establish  a  site-specific  background 
higher  than  the  default  values.  Sucn  sampling  should  be  conaucwed 
according  to  reauirements  in  existence  before  the  issuance 
memorandum.  Comparison  of  site  values  is  made  against  che  mean 
three  standard  deviations  calculated  from  background  ^amples  aS  p 
for  in  existing  ERD  guidance  regarding  verification  of  soi 
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4.  Staff  also  may  aoorove  Type  A  cieanuos  based  on  a  regionally  proximate 
bacKgrouno  value  higher  than  the  default  values.  Comparison  should  be 
made  as  in  .?3,  above. 

This  memorandum  is  intended  to  provide  guidance  to  Division  staff  to  foster 
consistent  application  of  the  Michigan  Environmental  Response  Act  (1982  PA 
307,  as  amended)  and  the  Administrative  Rules  promulgated  thereunder.  This 
document  is  not  intended  to  convey  any  rights  to  any  parties  nor  create  any 
duties  or  responsibi 1 ities  under  law.  This  document  and  matters  addressed 
herein  are  subject  to  revision.  “ 

Any  Questions  about  this  memorandum  should  be  directed  to  Bill  Iversen  at 
517-373-0907. 

rev.  0 

cc:  Dennis  Drake,  Air  Quality  Division 

Bob  Hiller,  Surface  Water  Quality  Division 
Tom  Segail,  Geological  Survey  Division 
Jim  Sygo,  Waste  Management  Division 


